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EXECUTIVE SUMMARY

The objectives of this research are to develop an
information base about topline budget turbulence and its
causes, and to develop and evaluate alternatives to the
current strategies for dealing with turbulence.

This study relates to Secretary of Defense
Weinberger's remarks concerning "topline instability" in
his Fiscal Year 1984 Annual Report to the Congress
(February 1, 1983). Mr. Weinberger noted that, "Although
we are now maklng an effort to achieve program stability
within the existing budget, it will take some time for
this new way of approaching the problem to be fully
implemented in our planning process."™ Our study offers
decision-makers additional options both for diminishing

the degree of instability that currently exists and for
better coping with the residual turbulence.

1. APPROACH

Our study approach consisted of the following sequen-
tial steps:

5 Performing a literature search to obtain data and
information applicable to the study. Two hundred
and forty (240) citations resulted.

. Defining topline budget turbulence.
. Describing the current budget and PPBS processes
to provide a baseline and identifying potentlal

sources of turbulence.

. Analyzing historical budgets back to 1950 and
quantifying the turbulence.

: Identifying the causes of turbulence based on
turbulence data and previous studies.

5 Identifying and describing the current process
for coping with budget turbulence.

. Identifying the perceived shortcomings in the
current process for coping with turbulence.



5 Identifying candidate improvements to the current
process and new strategies for coping with tur-
bulence based on identified shortcomings in the
current system, the causes of turbulence, and the
quantitative characteristics of the turbulence.

. Analyzing and evaluating the candidate improve-
ments and the new strategies for coping with
turbulence.

! Summarizing the findings and conclusions.

. Developing recommendations.

2. SIGNIFICANCE AND IMPACT OF TURBULENCE ON THE EFFI-
CIENCY AND MANAGEMENT OF DOD MATERIEL ACQUISITION

Topline budget turbulence is a significant factor in
materiel acquisition. Analysis of budget data from FY 64
to FY 81 reveals that the procurement account is approxi-
mately twice as turbulent as the DOD TOA and the next most
turbulent account, O&M. The analysis shows the standard
deviation of the annual percent change for procurement as
approximately 15 percent compared to approximately 8 per-
cent for the total DOD TOA and the O&M account. The
standard deviation for the absolute change in the procure-
ment account is approximately $7.5 billion compared to
$4.4 billion for O&M. These numbers verify the postulate
that procurement is the "discretionary account" and there-
fore takes the brunt of budget turbulence. The analysis
quantifies the degree of turbulence and the relative
turbulence in procurement as compared to other accounts.

The analysis also shows the turbulence in specific
procurement accounts to be further exacerbated. Although
the aircraft and missile accounts generally experience the
same turbulence as total procurement, the standard devia-
tion for shipbuilding and conversion and for weapons and
combat vehicles is 45.5 percent and 43.5 percent, respec-
tively. These two accounts are approximately three times
as turbulent as the total procurement, aircraft, and
missiles accounts.

An analysis was also performed to determine the trans-
mission of turbulence from one budget level to another.
The transmission of Gross National Product (GNP) tur-
bulence to the various budget levels was analyzed. This
analysis consisted of correlating the turbulence at one
budget level with the turbulence at other procurement



budget levels. The results of correlating the year-to-
year percentage change in economic and budget data with
other budget data are shown in Table 1. Column 2 of this
matrix shows the correlation between annual percent
changes in the GNP and the Federal, DOD, procurement, air-
craft, missile, ships, weapons/combat vehicles, and other
budget accounts. The value -.15 for the coefficient of
correlation between GNP and the Federal budget indicates
that there is no significant correlation between the GNP
and the Federal budget for the 1964-1981 time period.
Column 3 of the matrix shows a correlation of 0.54 between
the Federal and the DOD budgets -- not a very strong cor-
relation. The lower level budget accounts shown in Column
3 show even lower correlations. Column 4 shows a strong
(.94) correlation between the total DOD budget and the
procurement account. The correlation weakens between the
DOD budget and the specific procurement accounts with
moderate correlation with aircraft (.71), weapons and com-
bat vehicles (.78), and other procurement (.78), and much
weaker correlation with ships (.52) and missiles (.28).

The results of this analysis are rather surprising
when compared to the "conventional wisdom:"

. GNP turbulence does not correlate with the
Federal budget, the DOD budget, the procurement
budget or any of the procurement accounts.

" Federal budget turbulence has very little cor-
relation with the total DOD budget or any of its
n procurement accounts.
. As expected, however, there is high correlation

between the total DOD budget and the procurement
budget; however, there is not a high correlation
between the procurement budget and all of the
various accounts from which it is aggregated.

The analysis shows that, in general, turbulence above
the DOD budget need not be considered when deriving and
analyzing strategies to deal with budget turbulence.

3. MAJOR CAUSES OF TOPLINE BUDGET TURBULENCE

There are two major categories of topline turbulence
that affect program execution efficiency. One category is
topline budget turbulence (TLBT) in the budget as passed
by Congress. The second category of turbulence is asso-
ciated with the planning process -- the PPBS -- and is
called topline planning turbulence (TLPT) in this study.



TABLE 1
Correlation Between Annual Percent Change in
Economic and Budget Categories

GNP FED DOD PROC A/C MSLE SHIPS W/COMB OTHER

GNP 1.0

FED -.15 1.0

DOD .26 .54 1.0

PROC .31 .39 .94 1.0

A/C .09 .49 .69 .71 1.0

MSLE -.20 .07 .22 .28 .27 1.0

SHIPS .32 .03 .53 .52 .33 =-.22 1.0
WEAPONS

& COMBAT

VEHICLES .24 .17 .76 .78 .41 .05 .67 1.0
OTHER

PROCURE-

MENT .53 026 -78 .78 -51 —.08 -83 -69 l.o



The major causes of topline budget turbulence were no
surprise. Wars cause the greatest turbulence, followed by
changes of administration. Congressional actions are a
significant source of program-specific turbulence, but not
as large a contributor to topline budget turbulence as
defined in this report. The analysis demonstrates that
turbulence in the GNP or the total Federal budget is not
directly transmitted to the Defense budget nor to procure-
ment. It also reveals the unexpected result that, at the
macro level, increases in the threat have not led to im-
mediate changes in the budget nor in topline budget
turbulence.

This study was not able to examine FYDP data to exam-
ine planning turbulence directly, but the current liter-
ature identifies optimism in the planning process as a
major factor. This optimism has two key components:
unexpected cost growth and higher-than-realistic out-year
funding projections.

4. CURRENT DOD PROCESS FOR COPING WITH TURBULENCE

The literature is not clear on the current DOD process
for coping with turbulence. However, our analysis indi-
cates that the following strategies are being used to cope
with both topline planning turbulence (TLPT) and topline
budget turbulence (TLBT):

. Reducing cost growth by improved cost estimates,
improved cost control, and more realistic infla-
tion estimates

. Acquiring a mix of systems appropriate for less-
than-FYDP level of funding via prioritization
(principally at the Service level with DOD-wide
direction and constraints) and affordability
tests for new programs

. Providing extra protection for top-priority pro-
grams via stable program lists and multiyear
contracting

. Stretching-out/speeding-up programs

5 Stopping and restarting programs on the margin

. Taking actions at the program level to minimize

negative impacts of turbulence.



5. CONCEPTUAL FRAMEWORK FOR THE ANALYSIS OF COPING WITH
TURBULENCE

We found it desirable to develop a new conceptual
framework for the analysis of strategies for coping with
turbulence based on our analysis of historical budget
data. The essence of this concept is that the role of the
prioritization process in the PPBS should be to establish
the mix of systems which is "affordable" -- and optimum --
for a given long-term level of funding, specifically the
long-term mean level of future budgets. This level is
generally less than the mean level of the FYDP. Then,
year-to-year variances from this long-term trend -
turbulence - should be coped with by mechanisms other than
reprioritization. A similar conclusion applies to plan-
ning turbulence, the year-to-year fluctuation in FYDP
out-year funding levels.

6. PERCEIVED SHORTCOMINGS IN THE CURRENT PROCESS FOR
COPING WITH TURBULENCE

The study identified perceived shortcomings in the
current process for coping with turbulence as:

. Reducing cost growth. Improvement will be
achieved but the strategy will not be fully
effective; preplanned product improvement (P3I)
is a viable element of this strategy but it is
only partially implemented.

. Acquiring a mix of systems appropriate for
Tess-than-FYDP levels of funding. This is an
essential step, but the annual cycle will still
lead to too much reprioritization; the concept is
poorly understood, and the level of funding
chosen is often higher than the future budget
level.

. Providing extra protection for top-priority pro-
grams. This will increase turbulence impacts in
nonprotected programs and may not be the most
economic strategy. *

. Stretching-out/speeding-up programs. The
accompanying program instability may be costly.

. Stopping/restarting programs on the margin. This
may not be economically justified if the start/
stop costs are high.




Coping at the program level. Project managers

have neither the guidance on the amount of tur-
bulence for which to plan nor a well-researched
and tested family of strategies and techniques to
use.

7. CANDIDATE IMPROVEMENTS TO CURRENT STRATEGIES FOR

COPING WITH TURBULENCE

Our evaluation of candidate improvements to the pre-
sent strategy led to nine recommendations that we believe
are viable, that offer substantial improvements, and that
are mutually supporting and need not be prioritized rela-
tive to each other. These improvements are summarized
below with additional study indicated where needed:

Integrate Preplanned Product Improvement (P3I)
into the PPBS and Major System Acquisition
Process. This can lead to full implementation of
P31 with its cost control benefits.

Create a second, independent, inflation projec-
tion and use the higher one in the PPBS. This
can further reduce the optimism in future infla-
tion projections which historically have been a
source of planning and budget turbulence. This
improvement was suggested by analogy with current
DOD policy on cost estimates, but more study
would be required to develop an implementable
second basis for inflation projections.

Make wider use of Mission Area Analyses. This
can strengthen and focus the prioritization
process better but will not be a full "cure."

Perform PPBS prioritization based on the long-
term budget trend. This would complement the
present affordability tests and should reduce
turbulence and reduce the too-large influence of
near-term issues in the prioritization process.

Conduct Quadrennial Reviews, indepth reviews of
the defense program timed for the first PPBS
cycle of each new Administration. These can also
reduce turbulence and the influence of near-term
issues.,



c Include turbulence analyses in the PPBS cycle.
This can lead to increased top-management focus
on turbulence and should thereby lead to reduced
turbulence.

. Provide turbulence budgets to project managers.
This has potential political liabilities if
Congress were to use large turbulence budgets as
a basis to kill or cut back programs. However,
if a politically viable mechanism can be devel-
oped, such action might lead to effective action
at the project level to reduce the negative
impacts of turbulence. Additional study is
needed.

. Include turbulence provisions in multiyear con-
tracts. These would include, as a minimum,
pricing of a range of production rates so that
the costs of various strategies for coping with
turbulence would be explicit. Contract incen-
tives might also lead to contractor action that
would reduce the cost of turbulence.

. Develop turbulence contract incentives. These
could motivate or fund action by the contractor
to minimize the cost of turbulence. Additional
study is needed of specific actions that might be
worth funding.

8. COMPETITIVE STRATEGIES FOR COPING WITH TURBULENCE

Three competitive (mutually exclusive) strategies
(complete fencing, even distribution, and hybrid) were
evaluated and compared to the three competitive elements
of the current process (extra-protection, stretching-out/
speeding-up, and stopping/restarting).

Complete fencing and stopping/restarting are con-
sidered politically nonviable as mechanisms for coping
with turbulence; further, they have a negative impact on
the industrial mobilization base. However, if the costs
of stopping and restarting were low and the economic bene-
fits of greater program stability for fenced programs (not
priced out by this study) were high, then some variants
involving stopping and restarting programs might be
attractive.

Our analysis showed generally small (few percent)
differences in the relative costs of the other strategies
with the costs favoring strategies with fencing if pro-
grams have steep cost-quantity relationships, and favoring




even distribution if the programs are near their maximum
economical production rates. If the economic benefits of
fenced programs are very great, however, the hybrid
strategy (some programs fenced) and the extra-protection
Strategy may be significantly less costly for some cases.
We found negligible (less than 1 percent) differences in
discounted mission effectiveness over time if the same
number of systems are ultimately built. This is the case
because effectiveness over the long life of today's sys-
tems dominates differences in short-term effectiveness
during the production period. As a result, we have con-
cluded that these competitive strategies must be evaluated
on a case-by-case basis with program-specific cost data.

These results are summarized in Table 2.

9. RECOMMENDATIONS

Based on our findings and conclusions, we make the
following recommendations.

(1) Use of Conceptual Framework for Evaluation

The conceptual framework developed in this report
(Section 6.1) should be used as the basis for future
evaluation of topline planning turbulence and topline
budget turbulence. Specifically, the issue of which
programs to retain and which to cancel should be based
on whether programs fit in the mix of systems which is
optimum for the expected long-term levels of future
budgets. This mix may change from year-to-year in
response to changes in threat, technology, strategy,
or similar fundamental factors, but it should not
change in response to budget turbulence. Year-to-year
turbulence should be handled by strategies which do
not change the mix but either reduce the turbulence or
minimize its negative impact.

(2) Improvements for Coping with Turbulence

The following improvements to the current process
should be implemented for coping with top level plan-
ning and budget turbulence:

c Integration of Preplanned Product Improve-
ment (P3I) into the PPBS and the Major
Program Acquisition Processes

s Wider utilization of Mission Area -Analysis



TABLE 2 - Evaluation of Competitive Strategies
For Coping With TLPT/TLBT - Relative Ranking

Strategy Politically Relative Cost of 20% Turbulence“J Relative Mission Impact on
Viable (Level Budget - 1.00) Effectiveness Industrial
. . Over Time Mobilization
Exponential Near Economical Ca .
Cost-Quantity | Production Rate (Hybrid = 1.00) Base (rank)

ANkkkkkkkkk)kkkkk* PURE STRATEGIES  ***xkxkkhkhkkkkfhkhhhkk

(2)

Complete Fencing No .90-1,03 1.02-1,07 1.00 2
Even Distribution (3)

of Turbulence Maybe .97 1.01 1.00 1
Hybrid: 50% fenced; (3) (4) (4)

50% even distribution Maybe .95 1.02 1.00 1

AhkkkkkkkkkNkkkkx** CURRENT STRATEGIES ***kkkkkkkyhkkhkk

Q
[
J=d

Extra Protection for Yes ~ Complete fencing or hybrid
top Priority Programs

Stretching-out/Speeding- Yes ~ Even distribution =1 1
up Programs

Stopping/Starting No No direct analogy-part of

Lowest Priority complete fencing =1 2

Programs

(1) Relative cost of same quantity bought in each case.

(2) Net cost of stopping and starting marginal programs compared to added savings from stable programs varied
between 0 and 30% of marginal program cost.

(3) Too rigid for Congress as a "pure" strategy; possibly viable with exceptions.

(4) Does not include savings from the additional stability in the fenced programs. Such savings would reduce
these numbers and make this strateqgy more attractive,



. Prioritization based on long-term budget
trend

5 Performance of Quadrennial Reviews to pro-
vide in-depth reexamination of optimum pro-
gram mix timed for each new Administration's
first PPBS cycle

o Preparation of budget category turbulence
analyses by the services and 0SD staff as
part of the annual PPBS cycle

5 Implementation of turbulence provisions in
multiyear contracts.

(3) Studies
Studies should be chartered to develop adequate
guidelines for the implementation of the following
improvements to the current process:
c Creation of a second independent inflation
projection, and use of the highest projec-
tion in the PPBS and budget process

. Preparation of turbulence budgets for pro-
gram managers 0

. Provision of turbulence contract incentives.

(4) Marginal Programs

A marginal program should be stopped or started
only if that action is based on long-term affordabil-
ity and not on reaction to topline turbulence.

(5) Current Strategies for Coping with Turbulence

The following current strategies should be con-
tinued for coping with TLPT and TLBT:

. Provision of extra protection for top
priority programs

c Allowance for stretching out/speeding up
other programs.

The mix of programs should be achieved by allowing for the

optimum combination of systems for the expected long-term
level of future budgets. The combination of strategies

-1]1-




chosen should be based on careful analysis of the costs
peculiar to each program, on industrial mobilization
requirements, and on other program-specific judgmental
factors. The economic gain created by giving extra pro-
tection to stable programs should be explicitly estimated
and included in the cost analysis.

-12-



1.0 INTRODUCTION

The Defense Systems Management College (DSMC) research
topic addressed in this report is the development of
strategies for coping with topline budget turbulence.

1.1 PURPOSE AND SCOPE

The statement of work for this task states that the
objectives of the research are "to develop an information
base upon which conclusions and recommendations can be
based with respect to how to deal with budget turbulence,
and to develop a set of carefully reasoned alternatives to
the current strategies for dealing with turbulence." The
reasons given in the statement of work for performing the
research are:

. Topline budget turbulence has resulted in
acquisition program turbulence which, in turn,
causes quantity cuts and schedule stretchouts
leading to acquisition cost growth.

5 Although the Acquisition Improvement Program
(AIP) action number 4 dealing with program
stability may protect programs on the stable pro-
gram list from topline budget turbulence, it has
the potential for creating even greater tur-
bulence in unprotected programs.

1.2 BACKGROUND AND DEFINITIONS

Turbulence is obviously not a new phenomenon to the
national economy, the Federal budget, or the Department of
Defense (DOD). Turbulence is inherent in our democratic
institutions and may indeed be beneficial to our society.
As Nobel Prize-winning economist Paul Samuelson points out:

But past history does seem to suggest this . . .
iron without "give" will break suddenly under
strain; flexible steel will bend. Brittle
economic systems without the flexibility to
accommodate themselves in an evolutionary manner
to accumulating tensions and social changes
however strong such systems may appear in the
short run - are in the greatest peril of extinc-
tion, as science and technology constantly change



the natural lives of economic life. If a system
is to continue to function well, social institu-
tions and beliefs must be_able to adjust them-
selves to these changes.(

Our form of government provides for changes in nation-
al goals and priorities through the political process.
These changes in goals and priorities result in DOD budget
turbulence on a yearly basis. Therefore, while it may be
possible to devise mechanisms to reduce this turbulence,
much of it is inherent in the working of our political
system and cannot be eliminated. Means are needed to in-
stitutionalize strategies for coping with this ever-
present topline budget turbulence.

Topline budget turbulence, as used herein, is defined
as the annual variations about the long-term mean level of
funding actually appropriated by Congress. The budget, as
enacted into law by Congress, contains a number of appro-
priation categories, such as operations and maintenance,
procurement, aircraft, missiles, and weapons. Therefore,
year-to-year variations in these categories are also con-
sidered to be topline budget turbulence. This turbulence
impacts the DOD acquisition process and contributes to a
lack of stability in individual programs.

On March 2, 1981, the Deputy Secretary of Defense
directed a 30-day assessment of the Defense acquisition
system with the following priority objectives: (1) Reduc-
ing cost, (2) making the acquisition process more effi-
cient, (3) increasing the stability of programs, and
(4) decreasing the acquisition time of military hardware.
The Acquisition Improvement Program (Carlucci initiatives)
resulted from this assessment. Recommendation number 4 of
the initiatives is for increased program stability in the
acquisition process. This recommendation states that
"program instability is inherently costly in both time and
money." Recommendation number 4 also states that 41 per-
cent of all cost growth is due to quantity and schedule
changes and that the most common cause for these changes
is financial.

In his Fiscal Year 1984 Annual Report to Congress(3),
Secretary of Defense Weinberger made the following state-
ment regarding increasing program stability and topline
stability:

Program instability has undermined both our
modernization efforts and the long-range planning
conducted by industry. Our guidance to the



Services now emphasizes the need to cancel lower-
priority programs in order to provide funding

stability for our highest-priority programs, par-
ticularly in the out-years. Accordingly, we have
established a stable program list to provide cer-
tain major production programs an extra degree of
Protection against fluctuations in the budget.

In addition, we have developed mechanisms to
ensure that stability and other management ini-
tiatives are prominently considered in the plan-
ning, programming, and budgeting process as well
as in our major system milestone reviews. One of
these initiatives is designed to screen major
systems new start proposals from the Services.
Only 10 new starts were accepted this year, down
from the 15 accepted for FY 1983.

The Department has lived with topline in-
stability for too long. Although we are now mak-
ing an effort to achieve program stability within
the existing budget, it will take some time for
this new way of approaching the problem to be
fully implemented in our planning process.

Topline budget turbulence can be caused by the normal
political process, by the priority and budgeting processes
within DOD, and by unanticipated cost growth. Some of the
topline budget turbulence introduced by these causes is
uncontrollable. Strategies for coping with this type of
turbulence need to be developed. Other topline budget
turbulence can be controlled by DOD revisions to the
acquisition and budgeting processes. For example, one of
the defense acquisition improvement initiatives is the
implementation of multiyear procurement for the purpose of
controlling the turbulence in high-interest, important
production programs. This study addresses both control-
lable and uncontrollable turbulence and evaluates strat-
egies for dealing with themn.

Acquisition program stability can be impacted by
changes in funding levels appropriated in the budget
passed by Congress. Program stability can also be
impacted by changing funding levels in the planning
reflected in the DOD Five Year Defense Plan (FYDP) . We
have treated both types of turbulence. Variance in the
official budget relative to its long-term trend is called
topline budget turbulence (TLBT), and "out-year" changes
in the DOD planning resource levels (FYDP) are called top-
line planning turbulence (TLPT).



1.3 STUDY APPROACH

This study was initiated with an extensive literature
search which produced 240 documents with varying degrees
of applicability. These documents are listed in Volume
I1I, Appendix F, Bibliography. The key words used in the
search and the number of citations by reference source are
also given in this appendix. Pertinent data from the
bibliography and official budget data were used to clas-
sify types of turbulence and to determine the magnitude of
turbulence in the various classes of turbulence.

The structure of this study is shown in the Study Flow
Diagram Figure 1-1. Classifying types of turbulence and
determining the magnitude of turbulence by type were the
first and second steps. The third step was to determine
the sources of turbulence. The next step in the study was
to describe the current processes for coping with tur-
bulence. Based on turbulence characteristics and the cur-
rent process for coping with budget turbulence, the short-
comings in the current process for coping with turbulence
were identified. TIdentification of these shortcomings is
shown as step five of Figure 1-1.

Following the definition of shortcomings in step five
of the figure, we synthesized candidate strategies for
coping with the shortcomings in the current process (step
six) . These candidate strategies fell into two groups:
(1) Candidate improvements to the current process for cop-
ing with turbulence, and (2) three additional competitive
(mutually exclusive) strategies (complete fencing to the
budget limit, uniform distribution of the turbulence, and
hybrids). As shown in step seven of the figure, the
candidate strategies were evaluated on the basis of a
political viability criterion. The budget prerogatives of
Congress and top officials in the Executive Branch are
well established and will tend to negate strategies that
impact these prerogatives.

The results of the work in steps six and seven were
combined in our evaluation of viable candidate strategies
in step eight. The candidate strategies were evaluated: on
the basis of both qualitative and, where possible, gquanti-
tative criteria. Finally, competitive (mutually exclu-
sive) strategies were then compared and ranked according
to their worth as shown in step nine.

1.4 REPORT ORGANIZATION

Our study resulted in a three-volume report. Volume
I, the main part of the report, is described below.
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Study Flow Diagram
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Volume II contains appendices which provide more detail
than Volume I in the areas of (1) description of the
budgeting and planning system, (2) the characterization of
budget turbulence, (3) the analysis of the causes of tur-
bulence, and (4) detailed computations for the economic
and effectiveness comparisons of alternative ways to cope
with turbulence. Volume III contains (1) the budget data
that were obtained from the Data Resources, Inc., com-
puterized database and (2) the bibliography that resulted
from our literature search.

Following this introductory chapter, Chapter 2.0 of
this volume describes, in summary form, the budget
process, the sources and types of turbulence, where and
how the turbulence is introduced, and some of the general
characteristics of the turbulence.

Chapter 3.0 gives the characteristics of topline
budget turbulence. The DOD budget is given in relation to
the total Federal budget and major economic indicators.
The turbulence between the various levels of the budget is

quantified and characterized by amount and types of tur-
bulence.

The causes of topline budget turbulence are analyzed
in Chapter 4.0. The categories of turbulence causes are
identified and defined. Turbulence can be caused by
sources both internal and external to DOD. The correla-
tion of turbulence with causes is identified and the mag-
nitude of these correlations is derived.

The current strategies for dealing with topline budget
turbulence are given in Chapter 5.0, along with their
major characteristics and status. The perceived short-
falls in the current process are identified in Chapter 6.0.

Candidate strategies were synthesized during the
course of the study and are described in Chapter 7.0.

The evaluation of the existing system and the
synthesized candidate systems is given in Chapter 8.0.
Chapter 9.0 provides the findings and the conclusions
which resulted from the research, and Chapter 10.0 con-
tains recommendations.
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2.0 THE BUDGET AND BUDGET FORMULATION PROCESS

A prerequisite for analysis of topline budget tur-
bulence and strategies for coping with this turbulence is
a fundamental understanding of the budget and the budget
formulation process. Volumes have already been written on
these subjects so only the essential facts necessary for
understanding budget turbulence are presented here.
Appendix A presents a slightly more detailed description
of the budget and budget formulation processes as they
impact turbulence.

This chapter includes several essential factors about
the budget and its formulation, their impact on topline
budget turbulence, and strategies for coping with this
turbulence. The discussion is divided into the following
topics:

g Definition of the budget

. Budget responsibilities

. Introduction of turbulence
. Reasons for turbulence.

To establish the proper context for understanding the
budgeting system and budget turbulence, it is first neces-
sary to focus on the broader Federal Government budgeting
system within which DOD pParticipates and the specifics of
DOD's Planning, Programming, and Budgeting System (PPBS) .

From an examination of the PPBS process, it is clear
that the top-level turbulence that affects the DOD acqui-
sition process is a complex phenomenon. There is tur-
bulence in the budget, as appropriated by Congress, with
its direct impact, particularly on procurement accounts as
will be shown in Chapter 3.0. However, as shown in this
chapter, the planning process can be a contributor to this
turbulence in that the Administration's budget submission
is developed from the plan. Further, as we show, year-
to-year turbulence in the "outyear" plans (plans for the
years beyond the budget year) can also cause disruption
and inefficiencies in affected pProjects. Because of the
inseparable relationships between the "plan" and the
budget, we have classified and examined two principal
types of turbulence in this study:




. Topline budget turbulence TLBT
. Topline planning turbulence TLPT.

2.1 THE FEDERAL GOVERNMENT BUDGETING SYSTEM

In broad historical perspective, the central focal
point for budget decision-making is Congress. This fact
is embodied in the U.S. Constitution. However, the
progression of the budget process since 1789 has been for
Congress to "share" some of its budgeting powers with the
Executive branch; over time, the scope of Executive par-
ticipation in the budget process has broadened. It is
still correct to affirm that ultimate decision authority
for the budget for any given fiscal year lies with the
Congress.

The current Federal budget system definitions and
processes are built upon the foundation of the 1921 Budget
and Accounting Act. This act established the concept of
the Executive Budget. Under this concept, the President
presents an explicit administrative and fiscal program to
be acted upon by Congress, and Congress returns a definite
enactment to be carried out by the Executive branch.

The next major modification to the budgeting system
came 53 years later with the Congressional Budget and
Impoundment Control Act of 1974 (PL 93-344). The act was
adopted for the following reasons stated in the law:

= To ensure effective Congressional control over
the budgetary process

c To provide a system of impoundment control

= To provide for the Congressional determination
each year of the appropriate level of Federal
revenues and expenditures

. To establish national budget priorities

. To provide for the furnishing of information by
the Executive branch in a manner that would
assist the Congress in discharging its duties.

From a TLBT viewpoint, Congressional control of the
budgetary process precludes the consideration of alter-
native strategies which may be seen to diminish this con-
trol. Also, Congressional establishment of budget prior-
ities impacts the budget and can induce turbulence at all
levels of the budget.



Through its budget power, Congress plays a major part
in all stages of the resources allocation process that can
impact the stability of an acquisition program. Figure
2-1 depicts the money flow process from the total economy
down to a specific acquisition program. Congress makes
tax policy (i.e., determines the appropriate level of
Federal revenues each year) which ultimately may have an
impact on acquisition program resource levels. This pos-
sible introduction of turbulence is shown as the tax
policy decision function in Fiqure 2-1. The Executive and
the Congress determine the Federal spending policies which
can cause turbulence in the total budget and its many ele-
ments.

The defense budget is an example of a turbulence-
causing element. Figure 2-1 also shows the process by
which turbulence can be passed through or created inter-
nally at various levels within the defense budget.
Because of our interest in the impact of TLBT on acquisi-
tion programs, Figure 2-1 focuses on the four levels of
internal priorities that lead to individual system pro-
curements, reflecting the intended focus of this research
effort.

2.2 THE DOD PLANNING, PROGRAMMING AND BUDGETING SYSTEM

DOD has been the leading Executive agency of the
Federal Government in the development of an internal
budgeting system that seeks to improve the visibility of
budgeting alternatives and their associated impacts and
implications. PPBS is the system instituted by DOD to
accomplish this improvement.

In contrast to "traditional" budgeting, a central dis-
tinctive feature of the PPBS in DOD is that budget guid-
ance flows from the top down. 1In the "traditional™
budgeting approach, top-down planning is not the central
feature of budget development. Instead, each lowest level
activity develops its budget and sends it to the next
higher level for review, adjustment, and approval. Budget
battles are fought at each approval stage in the tradi-
tional system. To an extent, the same is true of the PPBS
as it actually operates. However, the PPBS is designed to
focus on objectives and long-term planning and seeks to
assess all programs and projects in a given budget against
priorities. Prioritization of programs and projects with-
in the constraints set by the Secretary of Defense
(SECDEF) is supposed to characterize the development of
programs and budgets through the PPBS. Given such pri-
oritizations, budget "decisions" at alternatively higher



FIGURE 2-1
Fundamental Money Flow: Opportunities for
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and higher levels of authority in DOD should be relatively
easy to assess in terms of impacts and implications.

Figure 2-2 shows the place of the PPBS in relation to
the budget turbulence issue. The key document at the
beginning of the annual PPBS cycle is the Defense Guidance
(DG) . SECDEF bases this guidance on the following:

c Internal OSD analyses

. Presidential direction (via National Security
Decision Memoranda coordinated by the National
Security Council)

. Analyses and judgments of the Joint Chiefs of
Staff and the unified commanders (via the Joint
Strategic Planning Document (JSPD) among others)

. Existing 5-year plan, the FYDP.

The DG sets defense policy for new administrations and
makes adjustments to this policy each year. It sets
defense-wide priorities among missions, services, readi-
ness and modernization, and the like. The DG can be
specific and can protect (that is, fence) specific acqui-
sition programs. The DG also provides fiscal policy by
setting fiscal limits for the outyears of the FYDP for the
overall DOD program and for major component pieces, in-
cluding each Service's topline budget.

The essential feature to recognize in the DG is that
this is a baseline set of direction and fiscal guidance
upon which the DOD program and budget will be developed
each year. As such, it can be the first key means by
which topline budget’ turbulence is introduced into the DOD
PPBS. )

Figure 2-2 shows the next step in the process, the
Services' Program Objectives Memorandum (POM) prepara-
tion. The POM preparation is the process by which the
Services and other DOD components take the information,
direction, and constraints in the DG and prepare a pro-
posed budget and an "outyear" update to the FYDP known as
the POM. We will discuss this process in more detail in
Chapter 5. It is important to note here that the Ser-
vices' POM processes involve massive effort to reconcile
budget inputs from all their component organizations with
"top-down" outyear and budget year planning activities at
headquarters. The objective of this effort is to develop
an optimum mix of programs and funding levels to meet the
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Services' perceptions of their mission needs for the FYDP
time period. The Service POMs have a major impact on
ultimate budgets because from that point forward, changes
are made in a process fairly described as management by
exception. Consequently, the POMs can be a significant
source of both planning turbulence (if year-to-year chang-
ing priorities lead to major changes in out-year programs)
and budget turbulence (if year-to-year changes in the Ser-
vice budget recommendations are not dampened out by the
Secretary of Defense or Congress).

POMs are submitted to OSD for analysis and evalua-
tion. This starts the POM issue paper cycle. The JCS and
OSD staff offices responsible for sections of the POM may
challenge the structure and contents of the POMs by writ-
ing issue papers that require decision by higher author-
ity. An issue paper will contain alternatives that can be
selected by higher authority such as the Defense Resources
Board (DRB) or the SECDEF. The issue paper cycle may
result in adjustments to the defense-wide priorities and
challenges, on an exception basis, of Service priorities.
Late changes in fiscal or budget guidance are accommodated
at this time. These decisions, recorded in the SECDEF
Program Decision Memoranda (PDMs), can also be instruments
of topline turbulence and program instability.

Following issuance of the PDMs, the Services and DOD
components submit their budget requests to OSD. These
will form the basis for the President's budget submission
to Congress the following January. The PDMs also result
in changes to the FYDP, which are incorporated in the
October FYDP update.

Following the Service budget submissions to OSD in
October, the budgets are analyzed for pricing considera-
tions and executability. In addition to the 0OSD staff,
OMB participates in this "budget scrub" process. This
process is intended to ensure the most accurate possible
budget submission and is not intended to be a forum for
program changes and reprioritization. However, changes to
top-line budget request levels and specific programs can
occur. This introduces additional budget turbulence and
program instability. At the end of the budget scrub, the
SECDEF makes final budget decisions and passes the DOD
budget to OMB and the President for their subsequent pre-
sentation of the budget to Congress in January. The
President and OMB may make final "changes" to the DOD
budget after the SECDEF has made his "final" decisions.
These changes may be to Total Obligational Authority (TOA)
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or to specific appropriations, programs, or projects. The
Services and OSD are charged with spreading last-minute
changes and adjustments down through the details of the
budget. In this last round of changes and adjustments,
additional budget turbulence and program instability can
be introduced into the process.

Finally, the DOD budget is submitted to Congress as
part of the President's January budget. Once in Congress,
the budget becomes the creature of the Congress, and addi-
tional changes and adjustments can be introduced that
bring top-line turbulence and program instability.

Appendix A, The Budgeting System From the DOD Per-
spective, presents more details of the U.S. and DOD budget
processes with emphasis on the following areas:

. How the processes work

: Their major features

s How turbulence is introduced
s Who introduces turbulence.



3.0 TURBULENCE CHARACTERISTICS

During the course of this study, quantitative budget
turbulence characteristics were derived to provide a basis
for sythesizing candidate strategies and for evaluating
strategies. This chapter presents a brief description of
the analysis and the summary results. A detailed descrip-
tion of the analysis and supporting data is provided in
Appendix B.

The budget structure and budget formulation process
described in Chapter 2.0 provide a qualitative character-
ization of budget turbulence and a framework for the
quantitative characterization of budget turbulence de-
lineated in this chapter. The topline budget turbulence
quantitative analysis is based on an evaluation of his-
torical budget and economic data back to 1950. This
period of time was selected because (1) it provides a
reasonable data base for statistical analysis, (2) it con-
tains two wars with different characteristics, and (3) the
budget data are reasonably consistent.

Turbulence was characterized at each level of the
fundamental money flow process shown in Figure 3-1. The
possible external determinants of turbulence, including
the national economy, as represented by the gross national
product (GNP), and Federal Government spending, were
tested for their impact on acquisition program turbulence.
These possible external determinants are shown in blocks 1
and 3 of Figure 3-1.

Quantitative turbulence characteristics for the DOD
appropriations categories were also derived in this study.
These categories are shown in blocks 5 through 11 of
Figure 3-1.

3.1 BUDGET TURBULENCE HISTORY

Historical budget data were analyzed to characterize
the amount of turbulence. As these data include both
long-term budget trends and budget turbulence, an analysis
was performed to remove the long-term trends for the
budget categories of interest.

Figure 3-2 is a conceptual plot of budget dollar
levels for some period of time and represents the primary
data used in the analysis. The value of the budget for 1
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FIGURE 3-2
Conceptual Annual Budgets
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year was subtracted from the value of the preceding year
to obtain the change from the preceding year as shown con-
ceptually in Figure 3-3, shown on previous page. Each
budget category of interest was so analyzed and curves
were plotted for each category.

The data were further analyzed to obtain the median
dollar value of the turbulence in each selected budget
category. The absolute high and low values were deter-
mined along with the range from high to low. Also, the
standard deviations of the data were calculated assuming a
normal distribution. Figqure 3-4, shown on previous page,
is a representation of the statistical properties of the
budget turbulence data. The zero of the coordinate system
represents no change from one year to the next. The mean
value is the long-term average change per year. The mean
gives the budget average growth or decrease over the
budget time history considered. The 1 sigma value is the
standard deviation in dollars per year.

An identical analysis was performed to obtain the per-
centage change in budgets and the statistical data for
these percentage changes. The percent changes in an
account were obtained by dividing the amount of year-to-
year change by the value of the preceding year's budget
and multiplying by 100.

Curves were plotted for both absolute and percentage
changes in the budget categories of interest. The statis-
tical data were noted on each plot. These curves are con-
tained in Appendix B. A typical curve is shown in Figure
3-4. The summary statistical data are included in this
chapter.

Table 3-1 shows the statistics for turbulence in the
total DOD TOA and the major budget appropriation cate-
gories as measured by annual dollar fluctuations about
their median value over the three-decade period. Constant
FY 83 dollars were used in this analysis. Turbulence in
the procurement appropriations, as measured by the stan-
dard deviation, is the largest of the major budget appro-
priation categories. These statistics confirm and quan-
tify the general observations reported in the literature
that procurement is the most turbulent of the appropria-
tions categories.

Table 3-2 shows the statistics for the percentage,
i.e., relative changes in the DOD TOA and the major budget
accounts. Changes in the procurement account are striking
-- almost twice the turbulence as DOD TOA and the next
largest major account.
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TABLE 3-1

Major Budget Account Turbulence
(Absolute Dollar Changes)

Budget Account " Billions of Dollars - FY 83 $

Standard
Range Max Min Deviation

Defense TOA 61.6 3909 -21.7 14.73

l. Procurement 30.5 21.1 -9.4 7.48

2. OsM 18.1 11.0 -~ -7.1 4,39

3. Military Personnel 13.8 7.2 -6.6 3.52

4. RDTS&E 4.5 2.0 -2.5 1.10

5. Retired Pay 0.4 0.8 0.4 0.10

TABLE 3-2

Major Budget Account Turbulence
(Percent Changes in Budgets)

Budget Account Percent
Standard
Range Max Min Deviation
Defense TOA 31.4 21.7 -9.6 7.57
l. Procurement 59.9 44,3 -15.6 15.74
2. Os&M 32l 20.6 -11.4 7.97
3. Military Personnel 21.8 11.4 -10.4 5.64
4. RDT&E 2127l 11.8 =109 5.66
5. Retired Pay 9.9 12.8 2.8 3.01

3-5



Statistics for absolute changes in the procurement
account and its major components are shown in Table 3-3.
To make these statistics more precise, the FY 64 - FY 81
time period was used. Accounting changes between this
period and the preceding period make it difficult to main-
tain consistency of data. The table shows that, in abso-
lute dollar levels, the large aircraft budget category
experienced the largest absolute turbulence. However, a
more appropriate measure of turbulence is percentage
change, shown in Table 3-4. This shows that the Navy's
shipbuilding and conversion (SCN) account is the most
turbulent, closely followed by the weapons and combat
vehicles account. The SCN and the weapons and combat
vehicle accounts have approximately three times as much
turbulence as the aircraft and missiles accounts.

3.2 TRANSMISSION OF TURBULENCE

The previous section described the measurement of
budget turbulence as it occurs throughout the money flow
process. There is a more fundamental question that
remains to be answered: Does the turbulence at one level
of the money flow process induce turbulence at another
level of the money flow process? More to the point, what
are the highest budget levels that must be considered when
studying sources of turbulence in acquisition programs?
One method of determining an answer to these questions
involves the statistical measurement of turbulence at one
level and the corresponding turbulence at another level.
For example, are large changes at one level directly asso-
ciated with large changes at another level over a given
time period? Or are changes at one level randomly asso-
ciated with changes at another level? 1In the former case,
we may conclude that there is some degree of correlation
or relationship. 1In the latter, we may conclude that
there is little relationship between the two.

The degree of the relationship among the budget levels
can be quantified by use of the statistical correlation
coefficient. The correlation coefficient provides a
measure of the degree of linear dependence between two
variables. When the variables are independent, the cor-
relation coefficient is zero. Positive correlation co-
efficients result if large positive values of one variable
are associated with large positive values of the other
variable. When one variable is perfectly predictable from
the other on the basis of a linear function, the correla-
tion coefficient is +1 or -1. The larger the correlation
coefficient (in absolute value), the greater the degree of
linear dependence between the variables.
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TABLE 3-3

Turbulence in Procurement Accounts
(Absolute Dollar Changes)

Procurement TOA
Aircraft*
Missiles*

Shipbuilding and
Conversion*

Weapons and
Control Vehicles*

Other*

Billions of Dollars - FY 83 $

Range
70.3
31.39

12.03

I/ o

3.70

18.29

Max
36.8
21.18

6.93

I 15=529

*Total Direct Program Obligations

TABLE 3-4

Procurement Budget Turbulence
(Percent Changes in Budgets)

Procurement
Aircraft
Missiles

Shipbuilding &
Conversion

Weapons & Combat
Vehicles

Other

Range
53.5

59.5

46.4

158.0

159.1

118.2

Max
36.0
29.0

23.4

106.0

126.1

85.8

Standard
Min Deviation
-3305 10082
-10.21 5.59
-5.10 1.58
-3.58 1.06
-.50 .79
-6.99 3.95
Standard
Min Deviation
-17.4 15.22
-30.5 12.27
-23.0 16.74
-52.0 45.5
-33.0 43.5
-32.4 27.52



The correlation between the turbulence at one budget
level and the next lower level can be visualized by graph-
ing the two levels in the same figure. Figure 3-5 shows
the changes for both the GNP and the Federal budget for
the 1950 to 1980 time frame. Visual inspection of this
figure reveals very little similarity between the GNP and
the Federal budget plots. The correlation coefficient for
these two time series is 0.06, which indicates no statis-
tically significant correlation between the turbulence in
the dollar changes in the GNP and the Federal budget.

Plots of the year-to-year percent change differences
from the long-term mean in the GNP and the Federal budget
for the 1950 to 1980 time frame are given in Figure 3-6.
The lack of similarity between these two plots is readily
observed. This lack of correlation is borne out by a
correlation coefficient of 0.11, which indicates no
statistically significant correlation. Turbulence data
for the 1950 to 1980 period were also plotted comparing
changes in: (1) the Federal and the defense budgets and
(2) the defense and the procurement budgets. These
comparisons are shown in the figures in Appendix B.

Correlation coefficients were calculated to measure
the turbulence transmission through the money flow process
into several major elements of the procurement budgets.
For consistency, the 1964-1981 budget data discussed in
the preceding section were used in this analysis. The
results of these calculations are presented in two tables.
Table 3-5 presents a correlation coefficient matrix that
reflects the relationship of absolute year-to-year dollar
changes from one money flow, i.e., budget, level to
another. Table 3-6 presents a correlation coefficient
matrix that reflects the relationship of the percent
dollar change from one money flow level to another. Both
tables present similar information. First, budget tur-
bulence does not seem to be transmitted from the macro-
economic level of the total national economy down to the
topline DOD level or below. This is shown by reading down
the first column in both tables. For example, the first
number in Table 3-6, column 1 and row 1, is 1.0. This is
the correlation between GNP and GNP which is obviously
perfect or 1.0. The number -0.15 reflects the correlation
between GNP and Federal budget, 0.26 reflects the correla-
tion between GNP and DOD budget, etc. These relatively
low correlation values suggest no significant statistical
relationship between GNP and lower levels of the money
flow process. Similarly, the impact of Federal budget
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TABLE 3-5
Correlation Matrix - Absolute Change
(1964-1981)

GNP FED DOD PROC A/C MSLE SHIPS W/COMB OTHER

GNP 1.0

FED -.26 1.0

DOD .21 .52 1.0

PROC .26 .36 .92 1.0

A/C .06 .35 .63 .73 1.0

MSLE -.15 .25 .18 o2 .17 1.0

SHIPS .22 .07 .59 .64 .20 -.25 1.0

W/COMB .17 .27 .75 .81 .39 .30 .58 1.0

OTHER .39 .37 .85 .85 .48 -.10 .79 .62 1.0
TABLE 3-6

Correlation Matrix - Percentage Change
(1964-1981)

GNP FED DOD PROC A/C MSLE SHIPS W/COMB OTHER

" GNP 1.0

FED -.15 1.0

DOD .26 .54 1.0

PROC .31 .39 .94 1.0

A/C .09 .49 .69 .71 1.0

MSLE -.20 .07 .22 .28 .27 1.0

SHIPS .32 .03 .53 .52 .33 =-.22 1.0

W/COMB .24 .17 .76 .78 .41 .05 .67 1.0

OTHER .53 .26 .78 .78 .51 -.08 .83 .69 1.0
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turbulence on the lower levels of the money flow process

is seen by reading down column 2. Here again the results
presented in both tables suggest no significant statis-
tical relationship between changes (both absolute and per-
cent) in Federal budget and changes in lower level budgets.

The data in both tables do suggest that turbulence is
transmitted from the DOD level to the Procurement appro-
priation level. Note the very high correlation between
changes in DOD budget and the Procurement budget. For
absolute change, the correlation coefficient is 0.92 and
for percentage change, the correlation coefficient is 0.94.

Similarly note how the budget turbulence is trans-
mitted to the components of Procurement. Aircraft, Ships,
Weapons/Combat Vehicles, and Other all exhibit significant
turbulence related to turbulence in the Procurement
budget. Missiles is the only budget category that seems
to be independent of changes in the Procurement budget.

3.3 ACQUISITION PROGRAM TURBULENCE

Analyses were performed to determine budget turbulence
associated with specific acquisition programs as shown as
block 12 of Figure 3-1. Examples of specific acquisition
programs are the F/A-18, the Pershing II Missile, and the
AEGIS Cruiser (CG-47).

The analysis was limited only to the effects of Con-
gressionally induced turbulence as deduced from data in
Data Resources, Inc.'s BUDGETRACK system. BUDGETRACK pro-
vides data on funding changes to acquisition programs in
the President's proposed budget during the Congressional
budget process. It was originally planned to use FYDPs,
decision papers, etc., to determine the magnitude and
causes of turbulence; however, because these data were not
available for this study, only the BUDGETRACK data were
used.

Specific programs (a total of 42) within each of the
Service procurement categories were selected to provide a
means of measuring budget turbulence within specific pro-
gram element numbers (PENs). Program selection criteria
were based on those PENs identified as stable programs
within DOD and on those reported to Congress in the
Selected Acquisition Reports. In addition, several of
these programs have been the subject of numerous studies
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and Congressional hearings on weapon systems cost growth,
system acquisition management, program stretchout, and
efficiency of weapon acquisition policies and procedures.

BUDGETRACK data start in FY 80; therefore, the con-
clusions deduced from these data cannot be accepted with
great confidence. The BUDGETRACK data on the 42 acquisi-
tion programs selected for consideration in this study are
contained in Appendix E of this report. The BUDGETRACK
data provide the actions of Congress on specific acquisi-
tion programs and therefore show the turbulence introduced
by Congress.

Analysis of BUDGETRACK data was made to determine the
maximum dollar changes, both increases and decreases, made
by Congress in the President's proposed budgets for pro-
grams in the acquisition accounts. Table 3-7 shows these
Congressional changes by procurement appropriation and
identifies the specific acquisition program changed within
these appropriations. The largest FY 81 fluctuations in
procurement dollars occurred in the LSD-41 program which
was incremented by $349.9M. In FY 82, the major change
was in the TRIDENT submarine program which experienced a
decrement of $960.8M. In FY 83, the maximum change was a
decrement of $1,446M for the MX missile.

Another measure of Congressional turbulence in the
acquisition programs is the number of programs in the pro-
curement appropriations that were not changed, changed
less than 5 percent, changed between 6 and 10 percent, and
changed by more than 10 percent. Table 3-8 shows these
changes for FY 81, FY 82, and FY 83. The table indicates
the number of programs increased with a positive sign next
to the number; decreases are shown by a negative sign.
During this 3-year period, Congress displayed a propensity
to reduce defense budget requests. In FY 83, Congress
changed 34 percent of the sample programs by more than 10
percent. However, in FY 81, Congress changed only 10 per-
cent of the acquisition programs by more than 10 percent
of their requested budgets.

The 3 yvears of data contained in BUDGETRACK are too
small to draw any trend conclusions.



TABLE 3-7

Largest Congressional Changes to President's Budgets

Increases
($M)
A/C:
F-16 +22.1 (FY82)
SH-60
SHIPS:
SSBN
LSD-41 +349.9 (FY8l)
MISSILES:
MX
SIDEWINDER +1.6 (FY82)
COMBAT VEHICLES:
ABRAHMS
LVT7Al +1.7 (FY82)

Reference: BUDGETRACK

Decreases
(3M)

-361.3 (FY83)

-960.8 (FY82)

-1,446.0 (FY83)

-547.9 (FY83)



TABLE 3-8

Congressional Action on 42 Selected Programs
(See Appendix E for Details)
Percent Changes in Procurement by Fiscal Year

No Change 0-5% 5-10% 10%
----------- FY 8l ----==-----
A/C 6 2+ 5-
SHIPS 1 1+ 3- 2+
MISSILES 9 2- 1+ 1-
COMBAT VEHICLES 3 2+
(TOTAL) (19) (15) (4)
----------- FY 82 -----------
A/C 2+ 4- 4- 2+ 2-
SHIPS 1- 1+ 1- 1+ 2-
MISSILES 3+ 6- 1- 1+ 4-
COMBAT VEHICLES 1 1+ 2-
(TOTAL) (1) (19) (7) (12)
----------- FY 83 ~-====-----
A/C 3 3- 1- 1+ 6-
SHIPS : 5- 1-
MISSILES 6 4- 1- 5-
COMBAT VEHICLES 1 1- 1- 2-
(TOTAL) (10) (13) (4) (14)
4+ (#-) = # of programs undergoing an increase
(decrease)

Reference: BUDGETRACK
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4.0 CAUSES OF TURBULENCE

Understanding the causes of turbulence is a pre-
requisite for devising strategies to cope with turbulence
and for evaluating these strategies. Three methods were
used to determine the causes of turbulence. One was to
compare turbulence data with suspected causes and observe
obvious correlations. A second was to hypothesize causes
suggested in the literature or the "conventional wisdom"
and test these hypotheses with turbulence data. A third
method was to use prior studies that identified causes of
turbulence,

4.1 WARS AND TOPLINE TURBULENCE

Analysis of the causes of turbulence was initiated by
comparing the Federal outlays since 1950 with administra-
tions, defense acquisition milestones and wars. Figure 4-1
displays this information. A cursory review shows, as
expected, large changes in DOD outlays during the Korean
and the Vietnam wars. Defense TOA and outlays for the
same time period and administrations, defense acquisition
milestones, and wars are shown in Figure 4-2. This figure
shows major changes in both TOA and outlays during the
wars. As a further indication of turbulence induced by
wars, Figure 4-3 displays the same information as
Figure 4-2 except that the cost of the Vietnam war has
been removed. These figures show, on a macro level, that
wars are a major cause of changes in the defense budget.

It was shown in Chapter 3.0 that there is a moderate
correlation of turbulence in the procurement accounts with
DOD TOA over the past three decades. Therefore, it is
more important to consider changes in the procurement
account in relationship to the wars. Figure 4-4 shows
changes in both the total defense budget and the procure-
ment account. It also shows the time periods of both the
Korean and the Vietnam wars.

In Figure 4-4, it is seen that the Defense budget had
the largest one-year increase in dollars at the start of
the Korean war, approximately $140 billion, and that it
had the largest decrease at the termination of the war,
minus approximately $60 billion. The change from the peak
war effort to the drop after the war was approximately
$199 billion.
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FIGURE 4-1
Defense vs. Nondefense Programs
(Federal Outlays)
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FIGURE 4-2
Defense Budget Trends
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FIGURE 4-3
Defense Budget Trends
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FIGURE 4-4

Correlation Between Changes in Defense Budgets & Procurement
(Millions of FY83 )
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When changes in the defense budget are considered on a
percent basis, as shown in Figure 4-5, the Korean war
dominates the changes with an increase of approximately
167 percent at the start and a decrease of approximately
-22 percent at the end. The changes during the Korean war
are so large they mask other causes of turbulence during
this period of time. The changes during the Korean war

are more than three times the next most prominent time
period which was during the Vietnam war.

Figures 4-4 and 4-5 also show that turbulence in the
procurement account was greatest during the Korean war,
with increases of approximately $72 billion above the
30-year average (approximately 410 percent) and decreases
of approximately -$52 billion below this average (approxi-
mately -60 percent). The large percentage change is par-
ticularly striking.

As expected, and as shown in Figures 4-4 and 4-5, the
action in southeast Asia (SEA) is next to the Korean war
as a major cause of turbulence in the three-decade period
from 1950 to 1980.

A further indication of the impact of war on tur-
bulence is the change in turbulence statistics over the
three-decade period since 1950. Table 4-1 shows the
statistics for DOD TOA for the period FY 50 to FY 83, the
period without the war in Korea (FY 54 to FY 83), and the
period FY 64 to FY 8l. Note that the standard deviation
with Korea is 38 percent higher than the standard devia-
tion over the three decades without Korea.

4.2 PRESIDENTIAL ADMINISTRATIONS AND TOPLINE TURBULENCE

The large increase in the DOD budget shown 130}
Figures 4-1 through 4-3 for the FY 80 to FY 86 time frame
reflects the plans of the Reagan administration to rebuild
our warfighting capability. This large increase graph-
ically demonstrates the known fact that presidential
administrations have a major impact on DOD topline budget
turbulence and suggests that presidential administrations
are the second largest cause, after war, of budget tur-
bulence. These changes reflect changes in policy between
administrations.

From the end of the Korean war under the Eisenhower
administration, the defense budget decreased considerably
from $223.4 billion in 1953 to $169.5 billion in 1960,
measured in FY 83 constant dollars, approximately 25 per-
cent. From 1960 through 1968 during the Kennedy-Johnson
administrations, the defense budget grew from approxi-
mately $183 billion to a peak of $240 billion (FY 83




FIGURE 4-5

Correlation Between % Change in Defense Budget & Procurement
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DOD TOA Turbulence

TABLE 4-1

(with and without Korea expenditures)

FY 50-FY 83
DOD TOA ($B)

FY 54-FY 83
DOD TOA ($B)
(w/0 Korea)

FY 64-FY 81
DOD TOA ($B)

Standard

Low Deviation
82.8 35.0
162.4 25.3
165.6 24.6



constant dollars), an increase of 30 percent. This impact
was due to the administration's involvement in Southeast
Asia. However, social programs initiated under these and
previous administrations caused the total Federal budget
to exceed $310 billion (FY 83 constant dollars).

The Nixon administration, 1968-74, again brought a
major reverse. The defense budget decreased from approxi-
mately $235 billion to $170 billion (FY 83 constant dol-
lars), a decrease of approximately 28 percent. At the
same time, the Federal budget increased from $300 billion
to $410 billion (FY 83 constant dollars), or approximately
35 percent. 1In 1968, approximately $100 billion (FY 83
dollars) or 33 percent was nondefense dollars. This in-
crease to $240 billion (FY 83 dollars) is an increase of
140 percent in nondefense spending.

From 1974-80 (the Ford-Carter administrations), the
defense budget remained almost level with a slight in-
crease in 1978-79. However, the Federal budget climbed
from $410 billion (FY 83) to $530 billion, increase of 27
percent. The 1980-to-present budgets reflect increases in
the DOD budget.

It should be noted that the first budget an admini-
stration presents is the "election year plus two" budget.
There is little the new administration can do to the
existing budget except for additions/deletions by supple-
mentals. The "election-year-plus-three" budget is the
first budget where considerable influence of the new ad-
ministration is attained. Thus, when the Reagan admini-
stration was elected in November 1980, the FY 81 budget
was in effect. The FY 82 budget was presented to Congress
in January 198l1. The FY 83 budget, already in preparation
for 1 year, was the first budget which the Reagan Admini-
stration had a full PPBS cycle to develop.

Examination of the DOD TOA using the "election-year-
plus-three" premise shows, for the Kennedy-Johnson admin-
istration, a succession of decreases in the defense bud-
get, while the Nixon administration is characterized by a
period of lesser decreases and a return to increases.
This is followed by decreases during the Ford administra-
tion and immediately reversed by increases during the
Carter administration.

4.3 GROSS NATIONAL PRODUCT AND TOPLINE TURBULENCE

Although GNP, when considered over long periods of
history, can have an impact on the size of the defense
establishment, changes in the GNP are not correlated with
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changes in the Federal or the defense budgets during the
past three decades. These findings are counter to the
view that changes in GNP are correlated with both changes
in the Federal and defense budgets.

4.4 THE THREAT AND TOPLINE BUDGET TURBULENCE

Highly publicized statements relating the threat to
the budget, such as Kennedy's "missile gap" and Reagan's
"window of vulnerability," argue for a direct relationship
between the threat and budget and changes to the budget.
The hypothesis that the threat has a significant impact on
topline budget turbulence was analyzed in this study.

The Soviet threat can be considered on a number of
levels from macro down to specific equipments and capa-
bilities. To test the hypothesis of threat impact on top-
line budget turbulence, it is sufficient to consider the
threat at the macro level. Figure 4-6, which shows the
U.S./U.S.S.R. strategic triad levels from 1966 to 1980,
illustrates the ever-increasing U.S.S.R. capability in
comparison to the U.S. capability. The Soviet threat is
obviously increasing. The U.S. strategic force budget has
been included in this figure to test the hypothesis of a
correlation between threats and budgets. It is observed
that the strategic force budget did not increase with the
U.S.S.R strategic threat but actually decreased as the
threat increased. The United States dealt with the in-
creasing strategic threat and decreasing defense resources
by changing U.S. nuclear retaliatory force posture pol-
jcies to reflect reduced relative capabilities and ex-
pectations. Figure 4-7 shows the strategic budgets and
reduced expectations. These reduced expectations are
reflected in the offensive strength criteria which show a
reduction in expectations in three decades from superior-
ity to parity, to sufficiency, to essential equivalence.

The correlation between the threat and general purpose
forces was also investigated. Figure 4-8 shows the U.S.
general purpose force goals and the general purpose force
budget for FY 52 through FY 82. Although the budget re-
mained relatively constant, except for the Korean and
Vietnam wars, the relative capabilities of our forces
diminished along with our expectations. The figure shows
that our force levels capabilities were reduced from the
capability to fight 2-1/2 wars, to 1-1/2 wars, to 1+ war.

These comparisons between the threats and budgets
demonstrate that, at the macro level, there is no short-
term correlation between the threat and budget turbulence.
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FIGURE 4-7

U.S. Nuclear Retaliatory Force Posture Policies
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FIGURE 4-8
U.S. General Purpose Force Goals
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However, the Reagan defense buildup is clearly a result of
perceived threat growth; long-term correlation no doubt
exists.

4.5 CONGRESS AND TURBULENCE

One step in the analysis of Congressionally induced
turbulence was to look for changes in budget level asso-
ciated with the 2-year election cycle analogous to those
associated with changes in Administration. Examination of
Defense TOA over the past three decades (e.g., Figure 4-3)
does not show a significant relationship, and we conclude
that Congress is not inducing significant topline tur-
bulence in the same manner as an Administration does --
that is at the total funding level.

However, Congress does have a major impact on Defense
budgets, as we noted in Chapters 2.0 and 3.0. The
BUDGETRACK data in Tables 3-7 and 3-8 clearly illustrates
the degree to which Congress changes the budget from that
requested by the Administration. Over a 3-year period,
for the programs we examined, Congress made some changes
in 88 of 118 cases, or 75%. Those program-specific
changes exceeded 5% for 38 cases (32%) and exceeded 10%
for 30 cases (25%). Clearly Congress is a significant
cause of topline budget and planning turbulence, albeit
principally program-specific as contrasted to turbulence
in the level of the total budget or of budget categories.

4.6 PROCEDURAL AND MANAGEMENT CAUSES OF BUDGET TURBULENCE

In addition to the budget turbulence caused by wars,
changing defense policy, and Congressional actions, budget
turbulence ean be introduced in the defense budget by the
planning process and program execution. The simplified
budget process shown in Figure 2-2 illustrates the places
in the planning process where turbulence may be intro-
duced. A detailed analysis of the turbulence in acquisi-
tion programs caused by decisions during the planning
process would require FYDP data which were not available
for the study. Therefore, the turbulence introduced at
each step in the budget process could not be determined.
However, other previous analyses of the FYDP data provide
a number of insights useful to this study.

Turbulence introduced by the planning process is some-
what different than turbulence caused by wars and by Exec-
utive and Congressional priorities. However, the end
results of this turbulence are the same, that is (1)
delays in planned fielding of equipment, (2) increased



cost and sometimes reduced performance of acquired equip-
ment, and (3) in some instances, the deletion of desired
equipments. According to a recent NAVMAT report (l), a
significant cause of turbulence is an optimistic planning
process. Programs that are planned at higher fiscal
levels than actual must be reduced in the budget year to
make the program conform to budget reality. The refer-
enced study describes the drawbacks of optimistic plan-
ning. A brief overview of this study is given in
Appendix C.
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5.0 CURRENT STRATEGIES FOR COPING WITH TURBULENCE

In this chapter strategies currently used to cope with
topline budget turbulence (TLBT) are categorized and de-
scribed. These strategies are summarized in Table 5-1.
The literature is not clear about topline budget tur-
bulence; therefore, we had to deduce the current strat-
egies from evidence that was often fragmentary. This
situation results from the fact that topline budget tur-
bulence has not been as well studied as other aspects of
the PPBS, budget, and acquisition processes.

Turbulence in the planning process can contribute
significantly to TLBT and can cause serious problems for
acquisition managers by invalidating much of their ongoing
preparations for future production (see Chapter 2.0).
Consequently, coping with topline planning turbulence
(TLPT) is also an important focus for strategies to cope
with turbulence. Every strategy identified in this
chapter plays a role in coping with both TLBT and TLPT.
The distinction is whether the strategy is being applied
to the budget (e.g., activities ranging from preparation
of the budget submission through execution of the
congressionally-appropriated budget) or to the planning
process for the "out-years" (the years beyond the budget
year).

From our assessment of topline budget and planning
turbulence we are able to discern six principal strategies
currently used for coping with turbulence:

s Reducing cost growth

. Acquiring a mix of systems appropriate for levels
of funding less than those projected in the FYDP

3 Providing extra protection to top-priority pro-
grams

. Stretching-out or speeding-up programs

. Stopping and restarting programs on the margin

c Coping at the program level.



TABLE 5-1
Current DOD Process for Coping with
Topline Planning Turbulence (TLPT)
and
Topline Budget Turbulence (TLBT)

Reducing Cost Growth

. Improved Cost Estimates

. Improved Cost Control
= Long-Range Planning and Program Stability
= Goals, Thresholds, and Threshold Ranges
- Cost Visibility and Control
- Competition
= Multiyear Contracting
- Preplanned Product Improvement (P3I)

: Realistic Inflation Estimates

Acquiring Mix of Systems Appropriate for Less-Than-FYDP
Levels of Funding:

< Prioritization
c Affordability Tests

Providing Extra Protection to Top-Priority Programs

c Stable Program Lists
. Multiyear Contracting

Stretching-Out/Speeding-Up Programs

Stopping and Restarting Programs on the Margin

Coping at the Program Level




5.1 REDUCING COST GROWTH

The literature on the planning process is very cClear
in stating that one of the principal causes of planning
turbulence, and thus a key contributor to budget tur-
bulence, is optimism in cost estimates. Optimistic cost
estimates, when supplanted by larger, more realistic esti-
mates, result in either smaller than planned production
rates or growth in a program's funding which is often pro-
vided at the expense of other programs. The current
strategy for reducing cost growth involves three principal
thrusts:

. Improved cost estimates
. Improved cost control
5 More realistic inflation projections.

5.1.1 Improved Cost Estimates

Cost estimating has been studied and improved exten-
sively over the past two decades but is still considered a
major problem. Today two key cost estimates, generally
derived by different techniques, are required for each
major project: the project manager's estimate and an
independent cost estimate. Both estimates are the product
of in-depth analyses, but no one argues that subsequent
cost increases are unlikely. A recent step to reduce the
likelihood that a given program's cost estimate is too low
has been to require the higher of the two estimates to be
used in budget submissions and FYDP projections. (1)

5.1.2 Improved Cost Control

Strategies to control costs have been the subject of
intense management attention for decades. The principal
strategies currently in use include:

: Long-range planning and program stability
. Goals, thresholds, and threshold ranges

. Cost visibility and control

. Competition

5 Multiyear contracting

5 Preplanned product improvement (P3I).

5.1.2.1 Long-Range Planning and Program Stability.
Long-range planhin? and program stability were original
goals for the PPBS{(2) and were recently reinforced b%
the Acquisition Improvement Task Force initiatives. (3)
One of the initiatives was to provide a stable program
environment so that program costs would not suffer from




turbulence. Creating a stable program list of projects to
be protected from turbulence throughout the PPBS cycle was
one of the strategies used. This strategy is also dis-
cussed later as a means for directly coping with TLBT and
TLPT.

5.1.2.2 Goals, Thresholds, and Threshold Ranges. Estab-
lishing high-visibility goals, thresholds, or threshold
ranges for all projects is now required by DODI 5000.2 as
a means of controlling cost growth, a top priority
throughout DOD. (4) The purpose is to make the manage-
ment of costs one of the most important objectives of both
Government managers and the companies doing the work.

5.1.2.3 Cost Visibility and Control. Cost visibility and
control for ongoing projects is effected through a number
of mechanisms including Design-to-Cost and Cost/Schedule
Control Systems Criteria. The Design-to-Cost concept in-
volves making cost a design parameter of equal importance
in the development process to other performance param-
eters. (5) The second mechanism, Cost/Schedule Control
Systems Criteria, consists of criteria for the internal
control and accounting systems that contractors use for
major projects. 6) One objective of these criteria is

to require contractors' internal management control
systems to provide data which properly relate cost, sched-
ule and technical accomplishment.

5.1.2.4 Competition. Competition is being used as
another strategy £for controlling cost. (4) "Although the
principal objective of competition is usually cost-savings
(not an issue per se with regard to TLPT or TLBT), better
cost control can be a valuable by-product.

5.1.2.5 Multiyvear Contracting. Cost-savings are the
usual justification for multiyear contracting, but this
strategy can also provide cost control. Indeed, such con-
tracts do commit the contractor to cost quotations for
many years in the future, subject to the Government meet-
ing its funding commitments, and ensure that engineering
changes do not lead to major cost changes. Such multiyear
cost commitments give the Government more cost control
than is available from year-to-year contracting; none-
theless, history suggests that growth will still occur in
some programs.

5.1.2.6 Preplanned Product Improvement (p31). One of the
causes of program cost growth is known to be engineering
changes, in both development and ongoing production




programs. {7) Changes in threat, technology, or require-
ments frequently lead to engineering changes and often to
schedule stretch-out and cost increase impacts. Initial
program plans seldom provide for orderly development and
introduction of these changes. Preplanned Product Improve-
ment (P3I) is a strategy in which the design of a system
under development is frozen at an early stage, and devel-
opment of a future block upgrade is funded even before the
base system enters production. Development of the base
system is completed as quickly as possible, and production
is started. The P3I is phased into the production line
and retrofit to previously produced systems when

ready. (1) P31 was adopted primarily to mitigate the
choice between early deployment of a system with the tech-
nology available to meet a threat in a timely fashion and
waiting until more advanced technology was at hand to
achieve improved performance. P3I can also play a role

in cost control by reducing changes in the later phases of
development and their associated cost growth.

5.1.3 Realistic Inflation Estimates

The third major strategy recently employed to reduce
cost growth is to use more realistic inflation estimates
for pricing systems for the FYDP. Underestimation of
inflation has been a serious deficiency in the FYDP. (8)
One of the Acquisition Improvement Program initiatives
attempts to attack the problems created by this phenomenon
by requiring inflation estimates that are more realistic
than previous estimates.(3) Special weapon system com-
modity inflation estimates (a "DOD market basket") were
introduced in the FY 83 budget in place of the Consumer
Price Index. The decision to use these special estimates
was based on the fact that data collected and published by
the Department of Commerce's Bureau of Economic Analysis
indicate that inflation in nine of the commodity accounts
normally exceeds inflation in the general economy.

5.2 ACQUIRING A MIX OF SYSTEMS APPROPRIATE FOR LESS-THAN-
FYDP LEVELS OF TOPLINE FUNDING

A second source of major planning and budget tur-
bulence has been a history of optimistic FYDP projections
for topline funding for future years. Such unduly opti-
mistic FYDP projections for topline funding levels have
also led, in the past, to substantial reduction in planned
procurements. (8

The strategy for coping with this problem is to assume
that the out-year funding projections are optimistic and



select the systems to be procured on the basis that they
would be needed even if a smaller overall force were
funded. There are two parts to this strategy:

5 Prioritization
. Affordability tests.

5.2.1 Prioritization

As noted in Chapter 2.0, a key point of the Services'
role in the PPBS process is that they initiate the pri-
oritization of the programs at their level, subject to
DOD-wide prioritization effected through the Defense Guid-
ance and refined in the POM issue process. Although the
principal focus is on the forthcoming budget year, the
other 4 years of the FYDP are also significantly affected.
All the Services are concerned about the affordability of
the programs on which they embark. They are also con-
cerned that their prioritization results in the best pos-
sible balance of capability that can be achieved at ex-
pected near- and long-term funding levels. We believe
that the Services do feel that funds are limited and that
savings in one area can be used to cover needs in other
areas. We also believe that there is substantial carry-
over of priorities from year to year and a tendency to
focus on programs "on the margin," those with priorities
which indicate an increase or decrease as the planning or
budget levels change. The net effect of the process
results in an annual reexamination of each Service's
entire 5-year plan, with many changes from year to year.

The current prioritization processes of the Air Force
and Army were recently described in testimony before the
House Armed Services Committee's (HASC's) Special Panel on
Defense Procurement Procedures. This testimony is sum-
marized below. An analogous prioritization process was
developed in the Navy many years ago(2) and is still
used in modified form.

5.2.1.1 Air Force Prioritization Process. An overview of
Air Force programming was given by Major General Campbell,
Jr., Director of Programs, DCS/Programs and Resources,
U.S. Air Force.(10) The central theme of his testimony

is outlined below.

The Program Decision Package (PDP) and the Air Force
Board Structure are central to the Air Force's system of
prioritizing requirements. Program alternatives are ex-
pressed in the form of PDPs. Each discrete initiative



is documented in a format that concisely portrays resource
requirements by year and a description of the force capa-
bility and objectives achieved. Each command prioritizes
PDPs within the mission areas that fall within their pur-
view on the bases of both military requirements and value
added for the investment required.

Integrating command priority lists into a single Air
Force program is one of the major functions of the Air
Force Board Structure. This Board is a four-tiered
adjunct to the functional staff. Each tier is composed of
functional experts who assess the merits of PDPs, either
by mission or functional areas.

Each command presents its recommendations to those
panels responsible for the PDPs on each command's pri-
oritized lists. The recommendations of each panel are
briefed to one of three committees: the Program Review,
Force Structure, or Operating Budget Review Committee.

The recommendations of these three committees are
reviewed by the Air Staff Board and representatives from
each of the commands. The final product of the Board's
activities is a fiscally constrained, prioritized list of
PDPs for presentation to the Air Force Council. The
Council is the highest tier of the Board Structure and is
chaired by the Vice Chief of Staff. The Air Force
Council, with the commanders of combat and supporting com-
mands, makes final judgments and recommendations on the
Air Force program to the Chief of Staff and Secretary of
the Air Force. The resulting program reflects a careful
and deliberate Air Force-wide view on the best allocation
of resources for the years ahead.

The Air Force is making some attempts to use Mission
Area Analyses (MAA) to improve their prioritization
process. MAA attempts to weigh all the forces and systems
that can contribute to a given mission (e.g., Strategqic
Offense) to provide a basis for trade-offs. Such analyses
are very difficult, and judgment must play a major role.
However, in our view, they do integrate more facets of a
problem than other processes.

5.2.1.2 Army Prioritization Process. Like the Air Force,
the Army's prioritization process is in transition to

MAA. The Army system was explained to the HASC Special
Panel on Defense Procurement Procedures by Major General
Patrick M. Roddy, Director, Program Analysis and Evalua-
tion, Office of the Chief of Staff, Army.(ll) The
central theme of his testimony is given below.




The prioritization process starts with the FYDP which
gives the S5-year program. The next year is started by
looking at the residual 4 years of the prior year's pro-
gram. However, because of changes and new initiatives, a
prioritization process is used to make sure the right
things are in the program. To make room for new initia-
tives, the value of the previously established program is
arbitrarily decreased by about 15 percent, and that por-
tion of the program recompetes to get back into the total
program. The new initiatives proposed since last year
must also compete to get into the program, and additional
OSD guidance on specific items must be accommodated.

MAA starts with the Army's long-range plan. It is
based on the Chief of Staff's paper that details his
5-year strategy and on higher headquarters' guidance and
force application strategies. This guidance is described
in terms of mission area requirements. Current capa-
bilities are then assessed against the mission area re-
quirements to determine shortfalls.

Once shortfalls have been established, a cost risk
analysis is performed. The Army assigns programs into
mission area categories and states how they contribute to
the mission area. Capabilities and shortfalls by mission
area are used to determine which shortfalls will be accom-
modated.

5.2.2 Affordability Tests

The Secretary of Defense currently requires tests of
affordability at every system development milestone and
during the PBBS process. Affordability is a function of
cost, priority, and availability of fiscal and manpower
resources. In particular, DOD Instruction 5000.2 requires
explicit confirmation that each major program is afford-
able before advanced development is begun and that it is
affordable even at a reduced topline budget level. (4)
Further, DOD Directive 5000.1 requires affordability to be
specifically verified at every key milestone, particularly
before full-scale development and ?roduction begin (See
Figure 5-1 for key milestones) . (12

This process should help to ensure that the mix of
programs each Service pursues will be appropriate for the
long-term level of funding each will actually receive. If
this strategy worked perfectly, future decisions to cope
with turbulence would need to address only how many of

s each system to buy, not which ones should be terminated
(or started).
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5.3 PROVIDING EXTRA PROTECTION TO TOP-PRIORITY PROGRAMS

The Services and DOD have always protected their top-
priority programs to some degree in the PPBS process.
However, two strategies have the direct or indirect effect
of providing "extra" protection for top-priority programs:

. Stable programs lists
. Multiyear contracting.

5.3.1 Stable Programs

A recently implemented strategy for coping with top-
line planning turbulence is to identify stable programs
that will be protected from turbulence. This strategy is
one of the initiatives of the Acquisition Improvement Pro-
gram. In his memorandum of April 30, 1981, former Deputy
Secretary of Defense Carlucci noted that program instabil-
ity, particularly that which is caused by financial con-
straints, is "inherently costly in both time and money."
Tnitiative No. 4 states that "Secretary of Defense, 0OSD,
and the Services should fully fund R&D and procurement of
major systems at levels necessary to protect the acquisi-
tion schedule established at the time a program is base
lined.” The definition of a stable program is given in
Figure 5-2.

The increased efficiencies obtained with stable pro-
grams are based on the concept of procuring systems and
equipments at predictable and, in some cases, most econom-
ical production rates. The definition and characteristics
of economical production rates are shown in Figure 5-3.

Implementation of the program stability initiative in
the FY 84-FY 88 budget preparation process called for the
Services to nominate programs for aggregation into a DOD
stable programs list. The Army nominated 6 programs,
totaling ($0.04B in RDT&E (0.8 percent of Army RDT&E) and
$5.46B in Procurement (28 percent)). The Navy's response
alternatively proposed the pursuit of multiyear programs.
The Air Force nominated 10 programs, totaling $1.23B in
RDT&E (9 percent) and $12.47B in Procurement (32 percent).
The resulting stable programs list is shown in Table 5-2.

)
5.3.2 Multivear Contracting

Multiyear contracting is a strategy for acquiring
materiel over several years under one contract. The
generally accepted definition of multiyear contracting is



FIGURE 5-2
Stable Program Definition

Stable program is a term applied to a Major Defense
System that is of sufficient. importance and priority to
command consistency in funding to an approved development
schedule and a production profile designed to meet a firm
inventory requirement. Such a program will be afforded an
extra measure of protection in the PPBS process so that
the DSARC/(S)SARC-recommended program alternative,
approved by the SecDef, can be successfully implemented.
The term "stable program" implies a commitment on the part
of OSD and the Military Departments to fully fund produc-
tion engineering and planning, facilitization, rate tool-
ing, maintenance, training and test equipment, and pursuit
of production competition, P3I, and RAM. All program
features and ancillary equipments necessary to attain full
operational capability (FOC) will be included within the
scope of the program so stabilized. Stable programs are
not to experience decrements or be subject to offset
action during budget preparation so as to stretch the
annual production quantities or delay acceleration to the
facilitized economical rate. Conversely, recognized
stable programs will be priority candidates to receive
additional funding as may be required to counteract
technical/schedule difficulties and unanticipated escala-
tion costs. Stable programs will be prime candidates for
application of multiyear procurement and other contractual
efficiencies.

Reference (13)



FIGURE 5-3
Economical Production Rates

An economical production rate is one that makes effec-
tive and efficient use of existing manufacturing plants
and facilities. An economic production profile for the
FYDP also makes use of programmed facilitization and rate
tooling augmentations to increase capacity in the out-
years. The planned economic rate employs programmed
increases in plant capacity that are cost beneficial;

i.e., incremental facilitization costs result in sub-
stantial economic return on investment.

It may be expedient to produce some subsystems or
equipments, such as those common to a number of systems,
at a high or premium rate to achieve an efficient output
of the entire system. Conversely, some systems are in-
trinsically of so high a unit cost as to preclude estab-
lishing an efficient rate for many component items.

An economical rate for many commodities is one at
which the facility is operating nominally on a one-shift
basis with cost-intensive elements on multiple shifts,
resulting in a 1.3 to 1.4 shift equivalent. The nominal
one-shift loadlng also accommodates surge and mobilization
requirements by increasing manloading. The avallablllty
of manpower at requisite numbers and skill levels is
always a factor to be included in arriving at an econom-
ical production rate.

Economical production rates can be plotted by deriving
unit cost versus quantity curves. The minimum economical
rate occurs at the knee of the curve or where further
reduction in quantity incurs an inordinate increase in
unit cost.

The maximum economic rate occurs when the plant
capacity is exceeded; i.e., further increase in quantity
incurs an increase in unit cost, including the inability
to amortize further facilitization and rate tooling costs.

Reference (13)



TABLE 5-2
DOD Stable Programs List
for FY 84 PPBS Cycle

ARMY (17 September 1982) RDT&E Procurement

($B)
. M-1 Tank Sl | 1.76
g Bradley Fighting Vehicle* .01 .86
. Blackhawk Helicopter* g _ .48
. CH-47D Helicopter Mod.* - .34
. MLRS* L «1515
. AAH-64 Apache Helicopter .03 1.47

NOTE: The Army is carrying this concept even further
internally by attempting to stabilize a much larger list
of programs within the Army.

AIR FORCE (5 October 1982) RDT&E Procurement
($B)
. ALCM .03 .10
5 F-16* .11 2.12
. F-15 .12 2s 188
. Defense Support Program* .05 .46
= DSCS III .04 .11
. Defense Meteorological .03 .04
Satellite*
o NAVSTAR* .10 .14
5 B-1B* .75 6.18
S KC-10* _ .81
. Low Level Laser Guided Bomb L .28
NAVY Recommends dropping concept or including only

multiyear procurement candidates.

3 FY 84 or prior multiyear candidates

Reference (13)

5-13



a method of acquiring more than 1 but not more than 5
years of requirements under one contract. Each program
year is budgeted and funded annually. At the time of
award funds need to have been appropriated only for the
first year. The contractor is protected against loss
resulting from cancellation by contract provisions that
allow reimbursement of that part of prorated costs which
were to have been compensated for in later years.

There are reasons to believe that the price of defense
purchases can be reduced through the increased use of
multiyear contracts. The theory behind this belief is
straightforward. The Defense Department makes a com-
mitment to purchase certain military goods for several
years from the same supplier; consequently, the supplier
can afford higher levels of plant automation, buy larger
lots of raw materials, and schedule production more effi-
ciently. The supplier then passes most of these savings
on to the Government. The Acquisition Improvement Program
recommendations call for increased use of multiyear con-
tracting and cite cost _savings of 10 to 30 percent under
multiyear procedures.(3) This strategy can lead to
increased program stability and can also be a de facto
mechanism for fencing by making explicit the cost of
changes in defense plans. 1If Congress or DOD cancels or
causes significant change to a multiyear contract because
of funding cuts or in reaction to problems in the weapon
system, DOD could be liable for large cancellation fees or
cost increases.

The current plan for multiyear contracting is supposed
to capture the benefits of multiyear procedures while
avoiding potential disadvantages through careful selection
of programs to be so funded. DOD has a list of criteria
for the selection of programs for multiyear contracting.
The first criterion restricts multiyear contracting to
programs that "yield substantial cost avoidance or other
benefits when compared to annual contracting methods."

The remaining criteria deal with the inherent pre-
dictability of the programs, including stability of the
system funding. (14) The effect is to limit multiyear
procurement to programs less likely to experience budget
turbulence.

5.4 STRETCHING-OUT OR SPEEDING-UP PROGRAMS

Another means of absorbing planned out-year funding
level reductions or budget cuts is to stretch out pro-
grams. This is one of the most common strategies, with
stretching-out causing increased unit costs with smaller
annual production runs leading to growth in total program



costs. It can also be applied when the turbulence is
positive, with cost-quantity benefits occurring from
increased funding.

5.5 STOPPING/RESTARTING PROGRAMS "ON THE MARGIN"

A competitive strategy for coping with turbulence is
to stop or restart entire programs "on the margin."
Usually a myriad of reasons in addition to budgetary ones
are also involved for such program stops and restarts.

5.6 COPING WITH TURBULENCE AT THE PROGRAM LEVEL

Project managers have been coping with both planning
and budget turbulence for years. An example of such tur-
bulence can be seen in the FY 82 funding planned in past
years for the Navy F/A-18 program_(as reflected in past
FYDPs and the eventual budget):(lS)

FY 82
$M (units)

FY 78 FYDP 2,610.0
FY 79 FYDP 1,403.0
FY 80 FYDP 1,600.0
FY 81 FYDP 2,171.4 (9s6)
FY 82 budget submission 2,126.5 (63)
Actual FY 82 budget 2,082.8 (63)

There we see the planned funding reduced 30 percent in 1
year (FY 79), and increased 36 percent 2 years later. We
also see the production rate falling 35 percent 1 year
later, apparently due to cost growth and a slight decrease
in funding. Such turbulence will inevitably impact on-
going planning for tooling and production lines, training,
supply and maintenance support, and a myriad of other
logistics support actions which a project manager must
accomplish.

There are also examples of year-to-year turbulence in
programs. For example, the Patriot £SAM—D) sur face-to-air
missile system budget history shows:

Budget Request Appropriation
$M (units) $M (units)
FY 80 426.0 (155) 396.0 (155)
FY 81 469.6 (183) 442.3 (130)
FY 82 820.8 (364) 675.6 (176)
FY 83 805.1 (376) 770.0 (287)



Here we see cost growth and congressional impact on a pro-
gram, leading to significant alteration in the planned
production rate build-up. Many manaders cope very well
with turbulence, taking actions to minimize the turbulence
in their projects (e.g., Admiral Rickover's use of con-
gressional intervention for his nuclear power programs) or
reacting to turbulence to minimize its impact. Nonethe-
less, we found no coherent discussion of applicable strat-
egies, nor did we have the resources in this study to
examine this part of the current process in further depth.
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6.0 PERCEIVED SHORTCOMINGS IN THE CURRENT PROCESSES
FOR COPING WITH TURBULENCE

Determining the perceived shortcomings in the present
processes for coping with turbulence is Step 5 of our
evaluation flow diagram (Figure 1-3). To a great extent,
these perceived shortcomings are common knowledge. There
are few quantitative measures available, but we do cite
some indicators of problems that are not yet fully re-
solved. 1In the discussion that follows we follow the same
order of strategies as developed in Chapter 5.0. The per-
ceived shortcomings discussed in this chapter are sum-
marized in Table 6-1. 1In subsequent chapters we will
introduce and analyze improvements to the current
processes that will mitigate some of these shortcomings.

6.1 ANALYTICAL FRAMEWORK FOR COPING WITH TURBULENCE -
BASING FORCE MIX ON LONG TERM BUDGET PROJECTION

Before discussing the strategies we need to introduce
an additional concept that will be used in evaluating
strategies for coping with turbulence. This concept is
embodied in Figures 6-1 through 6-3. An ideal turbulence-
free FYDP is postulated, and all cost growth that will
occur later is conceptually established. This yields the
real cost for the programs included in our turbulence-free
FYDP (Figure 6-1). Next, we reconcile this projection
with a conceptually perfect prediction of the long-term
average level of future budgets (Figure 6-2)., In this
process we determine the mix of programs, accurately
priced, that will be optimum for the given long-term level
of future budgets. It is this mix of programs which the
PPBS process should ideally develop and which should be
the target of the prioritization process. As noted later,
the current DoD strategy of affordability tests based on
less-than-expected levels of funding is consistent with
this framework. It is also worth noting that repri-
oritization from the fully priced FYDP mix to a mix
optimum at future budget levels (Figure 6-2) might result
in some program cancellations. We believe, however, that
the largest dollar contribution would come from reducing
the numbers of many systems already in the chosen mix.
This is not a critical issue for this study, but it is
worth further analysis.

Finally, we should note that this process of determin-
ing the optimum mix of systems for the long-term level of
future budgets cannot be a static process. Changes would



TABLE 6-1

Perceived Shortcomings in Current Process for

Coping with Turbulence

Current Strategy

Reducing Cost Growth

. Improved Cost Estimates

. Improved Cost Control
. Realistic Inflation
Projections

Acquiring Mix of Systems
Appropriate for Less-Than-
FYDP Levels of Funding

. Prioritization

. Affordability Tests

Providing Extra Protection
for Top-Priority Programs

. Stable Program Lists

. Multiyear Contracting

Stretching-Out/Speeding-Up
Programs

Stopping/Restarting Programs

"On the Margin"

Coping at the Program Level

Perceived Shortcomings

No known strategy is going to be fully
effective.

Cost estimates are still occassionally
going to be low due to overoptimism and
inability to predict all future cost
sources.

More costs will increase than decrease;
P3I is now only partially implemented.

Too soon to tell; pressures still
exist to keep projections low.

Annual cycle leads to too much repri-
oritization; concept is poorly under-
stood level of funding used today is
probably higher than future budget
levels will be.

It can be a source of turbulence; annual
issues have too much impact; analytical
tools are weak; long-term funding levels
used are too optimistic.

Too early to tell; early indications are
positive.

Will increase turbulence impact
on nonprotected programs; may not be
most economical strategy

Will increase turbulence impact on non-
protected systems.

Can inhibit other strategies if it acts
as defacto fencing.

Considered by some to be avoiding hard
decisions; program instability may be
cause of inefficiency.

May not be economically justified
if start/stop costs are high.

Project managers have no guidance on
amount of turbulence for which to plan;

program managder tools are not well docu-
mented.
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undoubtedly be required to reflect the impacts of changes
in threats, technology, strategies, and even key decision-
makers.

Figure 6-3 depicts the question of coping with tur-
bulence in the annual budgets compared to the long-term
average. This, we argue, is an economic issue with some
other important factors to be discussed later. The key
question is: What are the best strategies for obtaining
the already identified mix of programs given the annual
TLBT? By analogy, a similar conclusion can be reached for
coping with TLPT, turbulence in the "out-years" of the
FYDP.

6.2 PERCEIVED DEFICIENCIES IN REDUCING COST GROWTH

This section discusses the perceived deficiencies in
the current strategies to reduce cost growth.

6.2.1 Perceived Deficiencies in Cost Estimates

The use of the highest of the independent or the
project manager's cost estimates will reduce future cost
growth, but there is also an element of self-fulfilling
prophecy in the concept. There are myriad pressures on
any project for valuable additional tasks or changes, all
of which have cost implications that may not be easy to
price out. Somewhat higher cost estimates are unlikely to
cover all these unpriced sources of cost growth. Thus, we
believe that there will be some, but not total, improve-
ment in the accuracy of program cost estimates.

6.2.2 Perceived Deficiencies in Improved Cost Control
Strategies

Cost control has been extensively studied for years.
We have not attempted a comprehensive critique of the sub-
ject but make note that past efforts at cost control have
been only partially successful. Current strategies, while
appearing to build constructively on the past, are not
expected to be fully succcessful either. In part, this is
inevitable because factors causing cost growth outnumber
any pressures for cost reduction or even containment. We
believe all the technigues described in Section 5.1.2 to
be useful and, for the most part, have not attempted to
embellish them. There is one exception: -- Preplanned
Product Improvement (p31) appears to be inadequately
implemented. For example, it is not yet a required, inte-
gral part of the Major Systems Acquisgition Procedures as
specified in DOD Instruction 5000.2(2), nor is it seen
in all out-year projections for major programs.



6.2.3 Perceived Deficiencies in Realistic Inflation
Projections

The process by which inflation projections are gen-
rated has certainly been improved by the use of more
relevant inflation indices than in the past. However, we
believe that there are natural pressures within any admin-
istration to be optimistic about the effect of economic
policy on future inflation. These pressures will tend to
cause estimates for out-years to be optimistic.

6.3 PERCEIVED DEFICIENCIES IN ACQUIRING A MIX OF SYSTEMS
APPROPRIATE FOR LESS-THAN-FYDP LEVELS OF FUNDING

Annual issues, including turbulence, tend to be mixed
with long-term issues in the PPBS processes leading to
each year's selection of the mix of programs to support.
We believe this to be inappropriate, as noted in our dis-
cussion in Section 6.1. The mix of programs should be
tailored to the long-term level of estimated future bud-
gets. We believe this concept to be poorly implemented
because of year-to-year pressures and optimistic out-year
funding projections, e.g., the FYDP. We discuss below
pPrioritization and affordability tests, the two key means
for developing the optimum mix.

6.3.1 Perceived Deficiencies in Prioritization

Our analysis found strong indications that the pri-
oritization process is working well in its role of helping
the Services and DOD decide on a mix of programs which is
appropriate to a projected level of future funding.
However, we have also identified weaknesses in this
process, as discussed below.

The prioritization process by which each Service
attempts to determine a mix of programs appropriate to
their long-term funding is also the process by which they
cope with the year-to-year variations in their budget
levels. As a result, this process is both a contributor
to and a means of coping with turbulence. To the degree
to which priorities change from year to year (such as past
swings from modernization emphasis to readiness), pri-
oritization can help create turbulence in individual
accounts. There is still significant change in priority
from year to year among various segments of a program.

For example, Table 6-2 shows a major shift in procurement
topline plans and emphases between the FY 82 and FYy 84

budget submissions. The most dramatic example is seen in
the percentage of the procurement budget allocated to mis-
siles. In the 1982 budget and pPlan submitted to Congress,



TABLE 6-2

Changes in Priority 1984 Compared to 1982

Current (1984) Budget and

Activity Plan for:
FY 1984 FY 1986
$B % $B %
Aircraft 21.2 22.5 30.6 22.3
Missiles 10.4 11.0 15.2 11.1

Shipbuilding 12,7 13.5 18.4 13.4

Combat

Vehicles 5.4 5.7 6.4 4.7

Electronics 6.7 7/ 10.6 7.7

Aircraft Mod's 17.0 18.1 24.4 17.8

Munitions 5.9 6.3 8.9 6.5

Other 14.9 15.8 22.6 16.5
Total* 94.1 100.0% 137.2 100.0%

*Figures may not add due to rounding.

1982 Budget and Plan for:

FY 1984 FY 1986
$B 3 $B 3
18.4 21.8 20.1 20.4
13.6 16.1 19.7 20.0
13.7 16.2 14.9 15.1
4.9 5.8 6.0 6.1
4.3 5.1 4.8 4.9
12.6 14.9 14.4 14.6
3.9 4.6 4.2 4.3
13.1 15.5 14.4 14.6
84.6 100.0% 98.7 100.0%



the FY 84 and FY 86 allocations were to be 16.1 percent
and 20 percent of the total procurement budget, respec-
tively. The current (1984) budget and plan calls for 11
percent and 11.1 percent, respectively, at substantially
smaller percentages (and smaller total funding as well).
There are many factors in these figqures, including changes
for unrelated reasons in specific programs (e.g., MX mis-
sile). Nonetheless, such changes in relative priorities
are a source of turbulence such as that discussed above.

In the testimony quoted earlier General Campbell
stated that the biggest shortfall in the POM process is
understanding incremental value added or military capa-
bility obtained for incremental dollars spent. Mission
Area Analysis (MAA) is being used to overcome this short-
fall, but much remains to be done. (3) (4) There is not
only a potential for greater usage in all the Services but
also the promise of integration of DOD-wide priorities and
resources for further implementation.

Finally, it is our belief that much of today's pri-
oritization process is focused on the funding levels of
the given year's budget and the FYDP topline funding
levels as stipulated. We have not seen the conceptual
framework articulated in Section 6.1 - basing the force
mix on a realistic long term budget projection - reflected
in the PPBS process.

6.3.2 Perceived Deficiencies in Affordability Tests

A recent change to system acquisition is to test,
before starting advanced development, whether the program
is affordable at less-than-expected levels of funding.
This strategy is considered very promising, although too
new to judge. The Secretary of Defense has testified with
apparent satisfaction, that this screening of new start
proposals has resulted in fewer new starts in FY 84 com-
pared to FY 83 (10 compared to 15). (1)

6.4 PERCEIVED DEFICIENCIES IN PROVIDING EXTRA PROTECTION
FOR TOP-PRIORITY PROGRAMS

The principal concern with providing extra protection
for top-priority programs (fencing) is that it results in
increased turbulence for nonfenced programs. However, as
we will examine in Chapter 8, this may be the most econom-
ical process for coping with turbulence. Even so, we do
not believe that this strategy would be sufficient alone
to cope with topline turbulence. We discuss below the two
principal component strategies: Stable Program Lists and
Multiyear Contracting.
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6.4.1 Perceived Deficiencies in Stable Program Lists

Stable Program Lists may be counterproductive if they
thwart more economic mechanisms for coping with turbulence
(e.g., possibly stretching out/speeding up) or thwart
choices for absorbing turbulence that better reflect the
time-value of the deployment of the systems affected. On
the other hand, they may lead to so much better cost-
schedule performance by stabilized programs that this com-
pensates for the costs of increased turbulence elsewhere.
The jury is still out.

6.4.2 Perceived Deficiencies in Multivyear Contracting

Multiyear contracting can inhibit other strategies for
coping with TLBT or TLPT if it becomes a de facto mecha-
nism for fencing which prevents or inhibits absorbing some
turbulence. Otherwise it has no major deficiencies.

6.5 PERCEIVED DEFICIENCIES IN STRETCHING-OUT/SPEEDING-UP
PROGRAMS

Stretching-Out or Speeding-Up Programs in response to
cuts or additions to topline funding is one of the most
common reactions. There is a perception that this is
significantly more costly than a tough fencing strategy
would be. We will examine this issue in Chapter 8.

6.6 PERCEIVED DEFICIENCIES IN STOPPING/RESTARTING PROGRAMS
"ON THE MARGIN"

Stopping programs "on the margin" in the face of
budget cuts often appears to be good management. However,
our conceptual framework in Section 6.1 suggests that this
strategy is not appropriate for programs that belong in
the mix appropriate to the long-term budget level unless
the stopping and start-up costs are small and the military
implications of the different delivery schedules are
satisfactory. We discuss the economies further in Chapter
8.

6.7 PERCEIVED DEFICIENCIES IN COPING AT THE PROGRAM LEVEL

The fact that topline budget turbulence is seen as
such a substantial problem and is cited as a source of
inefficiency and cost growth, indicates that the strat-
egies used at the program level to cope with topline plan-
ning or budget turbulence, are not perceived as being
fully effective. We know of no guidance for project man-
agers with regard to turbulence and believe that most
utilize strategies which are, in a very real sense, ad hoc.
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7.0 CANDIDATE STRATEGIES FOR COPING WITH SHORTCOMINGS

The purpose of this chapter is to synthesize candidate
strategies, including those from Chapter 5.0, for coping
with the shortcomings identified in Chapter 6.0. (Step 6
of the Evaluation Technique Flow Diagram, Figure 1-3.)

For some strategies our research has led to candidate
improvements (Table 7-1). 1In addition, we examine several
other competitive (mutually exclusive) strategies for cop-
ing with TLPT and TLBT, namely:

. Complete fencing
. Even distribution of turbulence
5 Hybrids.

These strategies will later be related to the following
strategies in the current process for coping with tur-
bulence:

5 Extra protection
. Stretching-out/speeding-up
5 Stopping/restarting.

Our evaluation of the candidate improvements and
competitive strategies is presented in Chapter 8.0.

7.1 IMPROVEMENTS TO CURRENT PROCESS FOR COPING WITH TUR-
BULENCE

The current process is the result of years of evolu-
tionary growth into a PPBS system which, as taken in its
entirety, is remarkably resilient and capable. Our par-
ticular focus on TLPT and TLBT has, however, given us new
insights which have led to specific recommendations for
changes to the current process. Table 7-1 delineates
these candidate improvements to the current process (taken
from Table 5-1):

7.1.1 Preplanned Product Improvement (P3I)

One of the Acquisition Imgrovement Program (AIP)
initiatives was the current P3I process for major
weapons systems, (2) but current DOD Major System
Acquisition Procedures (DoDI 5000.2) do not yet specify
it.(3) wWe propose that P3I be included specifically

in the FYDP and budget for at least all threat-sensitive
systems and that it be integrated into the system
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TABLE 7-1
Candidate Improvements to Current Process for Coping
With TLPT and TLBT*

Current Process

Reducing Cost Growth
. Improved Cost Control

- Preplanned Product
Improvement (P3I)

. Independent Inflation
Projections

Acquiring Mix of Systems
Appropriate for Less-Than-
FYDP Levels of Funding

. Prioritization

Minimizing Negative Impact
at the Program Level

Candidate Improvement

Integrating P31 more
completely into PPBS and
Major Program Acquisition
Process

Creating a second,

"independent" estimate and
using the highest

Wider use of Mission Area
Analysis

Prioritization Based on
Long-Term Budget Trend

Quadrennial Reviews

Budget Category Turbulence
Analyses

Turbulence Budget

Turbulence Provisions in
Multiyear Contracts

Turbulence Contractual
Incentives

* Only elements of the current process are shown for which
improvements are proposed.



acquisition process as indicated below. Figure 7-1 de-
picts a program structure for implementing this improve-
ment for development programs. 1In this figure, we show an
example of program structure from DoDI 5000.2, "Major
Systems Acquisition Procedures,"(3) with an added "Block

1 p31 Program" - a "Block 1" development phase coin-
cident with the later stages of basic development. All
but the most urgent of the improvements which changing
threats, requirements, and technology make necessary can
be incorporated in Block 1. The Block 1 improvements will
then undergo full testing and, some time after production
has commenced on the basic system, the Block 1 production
decision can be made. Block 1 changes are then made in
the production line for subsequent new production, and
Block 1 modification kits are produced and installed in
systems already fielded. A major advantage of such block
upgrades is to relieve the pressure on ongoing programs to
incorporate changes late in development, often with poorly
understood cost, schedule, and performance impacts.

P31 can also apply to production programs. The
decision about where to break into a production line with
a block improvement is principally an economic one: break
in where the cost of disruption is less than the cost of
undisrupted production and subsequent retrofit.

7.1.2 1Independent Inflation Projections

Our proposal for improving inflation projections is to’
create a second, independent source and then use the high-
est projection in the PPBS. This philosphy is already
invoked for major programs where two cost estimates are
developed (the program manager's and an independent esti-
mate) and the highest is used. Because inflation projec-
tions have such a great impact on TLPT and TLBT, a similar
concept appears justified. We believe that other methods
for generating inflation estimates can be developed, per-
haps program specific projections reflecting the specific
materials and industry involved, or perhaps projections
keyed to program categories (missiles, ships, etc).

7.1.3 Prioritization

We suggest four improvements to the prioritization
process:

. Wider utilization of Mission Area Analysis

. Prioritization based on long-term budget trends

5 Preparation of Quadrennial Reviews

. Provision for Budget Category Turbulence Analysis.
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7.1.3.1 Wider Use of Mission Area Analysis. Wider use of
Mission Area Analysis (MAA) encompasses both wider use
within each service and wider use between services and OSD
for mission areas that include more than one service. (1)
We believe MAA can improve the process for determining the
"optimum" mix of systems. MAA is not capable of solving
all priority problems, but it has the potential of better
integrating the many factors important to prioritization
decisions. MAA should be particularly used for the
Quadrennial Reviews introduced below.

7.1.3.2 Prioritization Based on Long-Term Budget Trends.
Based on the conceptual framework introduced in Section
6.1, we argue that PPBS prioritization decisions be aimed
at producing the optimum mix of programs for DOD based on
the expected long-term level of future budgets. This is,
of course, a theoretical construct and is difficult to
apply rigorously in practice, but we believe the construct
will give valuable perspective in day-to-day PPBS de-
liberations. What is procured should be determined in the
context of a realistic long-range funding projection.
Actions to cope with turbulence should then address the
question of how to buy with the least negative effects on
the selected mix of systems.

7.1.3.3 Quadrennial Reviews. Another modification to the
prioritization strategy for reducing turbulence induced in
the planning process is motivated by two findings earlier
in this study. This modification is to conduct a com-
prehensive, top-down review of the Defense program timed
to mesh with the first PPBS cycle of an incoming Admin-
istration. The findings which suggested this modification
were:

2 Changes in Administration are second only to wars
as a source of topline budget turbulence.

. Annual reprioritization of Defense programs as
occurs in the current PPBS system contributes to
both planning and budget turbulence.

The objectives of the Quadrennial FYDP update would be to:

. Provide the incoming administration with a cur-
rent, well-staffed assessment of the DOD program

. Provide more stability to the annual PPBS process
by creating a periodic (4-year), well-studied
baseline.



The following actions would be required:

. Services start comprehensive top-down reviews
during election year, examining optimum programs
for, and consequences of, a number of long-term
funding projections

. OSD prepares an assessment of a range of Defense
strategies and funding levels, and their con-
sequences, timed for the first PPBS cycle of the
new Administration

. Secretary of Defense attempts to achieve internal
Administration agreement on a true multiyear plan
so that less reprioritizing would be needed in
subsequent PPBS cycles.

The services would have a natural motivation to con=-
duct such a review since it would provide a forum for them
to arqgue for their priorities early in a new Administra-
tion. The new Secretary of Defense should want to have
the best possible analysis available when setting his
course.

7.1.3.4 Budget Category Turbulence Analysis. Our next
suggested improvement is to require turbulence analyses of
key budget categories with each PPBS cycle. This concept
evolved from our observation that there is much more tur-
bulence in procurement appropriations such as shipbuild-
ing, weapons, and combat vehicles than in overall procure-
ment (45% mean percentage turbulence compared to 17%).
Further, as we noted in Section 5.6, substantial changes
in relative priorities within the procurement appropria-
tion have occurred over short periods. These may have
been a desirable or an unavoidable consequence of other
factors, but they should be the result of conscious
decisions.

One way to focus attention on internally generated
turbulence and possibly to motivate top-level action to
reduce it would be to require "Turbulence Analyses" for
selected appropriation categories as part of each POM.
These analyses should include an explanation and assess-
ment of the impact of significant changes in the relative
priorities of the various appropriation categories (and
other categories designated by SECDEF). They should also
analyze individual development and acquisition programs
that are being perturbed. All analyses should address
both near-term (budget submission) and long-term (plan-
ning) turbulence.



7.1.4 Coping with TLPT/TLBT at the Program Level

Three additional mechanisms designed to motivate in-
dividual acquisition program managers and their con-
tractors to plan for turbulence in such a way as to mini-
mize its negative impacts include:

5 Turbulence Budgets - explict indications to in-
dividual acquisition programs of the amount of
turbulence to which they should be ready to
respond in future years

. Turbulence Provisions - Multiyear Contracts -
explicit provisions in multiyear contracts for
both increased and decreased procurement rates in
the outyears of the contracts

: Turbulence Contractual Incentives - explicit pro-
vision for contractual incentives (e.g., incen-
tive fees) for measures which would reduce the
negative impact on program costs of absorbing
turbulence.

7.1.4.1 Turbulence Budgets. The essence of this proposed
strategy would be to pass to some, or all, acquisition
managers a "turbulence budget." Direction on developing
plans for absorbing the given level of turbulence at mini-
mal cost would come with this budget.

The internal prioritization processes of the services
described in Chapters 2.0 and 5.0 could yield a wealth of
information about the probable range of turbulence any
given procurement program might see in the future. The
analysis of budget turbulence characteristics in Chapter
3.0 provides additional information that should be used to
make judgments about the size of each program's turbulence
budget.

We will discuss in the next chapter the political
inhibitions to turbulence budgets. If these can be accom-
modated, turbulence budgets could provide a basis for
Government and industry managers to provide for more
efficient deliveries under turbulent conditions (e.qg.,
designing production lines and planning resources, such as
people, to minimize the negative impacts of turbulence).

7.1.4.2 Multiyear Contract Provisions for Added and
Reduced Production. This strategy, partially implemented
today, would cause all multiyear contracts to include spe-
cific pricing of a number of different production rates as
well as termination of the costs. Thus, program managers
could respond to any of the strategies in Section 6.2.1.




The multiyear contracts would serve to make the costs ex-
plicit. Further, program managers could use contract pro-
visions (e.g., incentive fees) to motivate their con-
tractors to design their facilities and plan their pro-
grams for optimal cost/quantity behavior in the vicinity
of planned production.

7.1.4.3 Turbulence Contract Incentives. Acquisition man-
agers and contractors of programs near the margin know
they are vulnerable to turbulence and attempt to cope with
the effects in a variety of ways from lobbying to prevent
turbulent changes to their programs to various actions to
1imit unit cost increases due to turbulence. However, we
should look for incentives for acquisition managers and
their contractors to plan programs, particularly those not
under multiyear contracts, with minimization of the impact
of turbulence in mind.

7.2 COMPETITIVE STRATEGIES FOR COPING WITH TLPT/TLBT

In this section we introduce additional competitive
(mutually exclusive) strategies for coping with TLPT/TLBT,
including:

. Complete Fencing - fencing all but the "lowest
priority"” programs such that all of the turbu-
lence is absorbed by either stopping marginal
programs in a "low" year or by restarting the
marginal programs and allocating to them all of
the additional funding in a "high" year

. Even Distribution of Turbulence - distributing
reductions or additional funding evenly across
all programs

. Hybrids - such as fencing the highest priority
programs and evenly distributing the turbulence
across the unfenced programs.
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8.0 EVALUATION OF CANDIDATES FOR REDUCTION
IN SHORTCOMINGS

This chapter presents an evaluation of the suggested
improvements to the current strategies for their efficacy
in reducing the perceived shortcomings identified in
Chapter 6.0. The three new competitive (mutually exclu-
sive) strategies are also analyzed and compared with the
three competitive strategies in the current process.

Our analysis began with an evaluation of candidates
for political viability (Step 7 of the Study Flow Diagram,
Figure 1-1). We then evaluated viable candidates for
their potential in reducing the shortcomings (Step 8 of
Figure 1-1). These candidates were evaluated in two
groups:

. Candidate improvements to the current process
. Competitive strategies:

- "Pure" strategies (fencing, even distribu-
tion of turbulence, and hybrids)

- Current strategies (extra protection,
stretching-out/speeding-up; stopping/
restarting).

Because the candidate improvements do not interfere with
each other or other strategies, they needed only to be
politically viable and to offer adequate improvement to
justify recommending them. The competitive strategies, on
the other hand, needed to be analyzed quantitatively and
ranked when possible.

8.1 EVALUATION FOR POLITICAL VIABILITY

We evaluated the relative political acceptability of
the various strategies for dealing with budget turbu-
lence. A strategy that is best from a technically and
economically sound point of view will, nevertheless, be of
little worth if there are strong political considerations,
either inside or outside DOD, that preclude the strategy
from being implemented. We used stakeholders' analysis to
assist in evaluating the political viability of candidate
strategies for dealing with budget turbulence.
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The following is a short description of the stake-
holder methodology. This methodology provides a means to
determine the stakes of the political factions that can
influence the decision and policymaking function. The
methodology concentrates on enabling the policymaker/
program manager to account more systematically and effici-
ently for all of the participants whose concerns bear upon
the development of a weapon system or the implementation
of defense policy. The output of an analysis using the
stakeholder's methodology is in the form of a matrix of
stakeholders versus strategies.

Table 8-1 is a matrix showing the major players who
either impact on or are impacted by budget turbulence and
their probable positions with regard to the various stra-
tegies. The political viability of the strategies, as
described in the matrix, are summarized below.

The politically viable strategies are:

. Integration of P3I into PPBS and major acquisi-
tion process

. Second independent inflation projection

. Wider use of MAA

. Prioritization based on long-term budget trend

5 Quadrennial Reviews

. Turbulence analyses

. Turbulence provisions in multiyear contracting

5 Turbulence contract incentives

. Extra protection to top priority programs

5 Stretching-out/speeding-up programs

. iopiqg with turbulence at the acquisition program
evel.

Although these strategies are not supported by all the
players shown in the evaluation matrix, they are consid-
ered to be viable because the mixed support given these
strategies is not sufficiently negative to make them
nonviable.
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The politically nonviable strategies are:

¥ Stopping/restarting programs at the margin

s Complete fencing

5 Even distribution of turbulence

. Hybrid (part fencing, part even distribution).

The major reason these strategies are nonviable is their
lack of flexibility.

The turbulence budget strategy is very attractive but
requires further study before its political viability can
be determined.

8.2 EVALUATION OF VIABLE CANDIDATES FOR REDUCTION IN
SHORTCOMINGS

In this section we evaluate the candidate improvements
to the current process which were identified in Chapter
e @l

These improvements affect the following strategies:
. Reducing cost growth

P Acquiring the mix of systems which is appropriate
for a less-than-FYDP level of long-term funding

. Coping with turbulence at the program level.

The shortcomings are indicated in Table 8-2, along
with the nine candidate improvements designed to address
the shortcomings. Table 8-2 also summarizes our assess-
ments of the improvements from the remainder of this sec-
tion. As noted above, our criterion for each improvement
is "will it contribute enough to the reduction of or cop-
ing with topline planning and budget turbulence to justify
implementing it?"

8.2.1 Reducing Cost Growth

Even though the DOD effort to reduce cost growth is
not perfect, further improvements are now difficult to
obtain. Our two candidate improvements to the current
process are:

. Integration of P3I into the PPBS and the Major
Program Acquisition Process

. Independent inflation estimates.
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Evaluation of Candidates for Reducing the

TABLE 8-2

Shortcomings of Current Process

CURRENT
STRATEGY

SHORT-
COMING

Reducing Cost Growth
® improved Cost Control
— Preplanned Product

Improvement (P3)

P*] only pertielly implemented

© Realistic Inflation Estimetes

Pressures still exist to keep
estimetes low

Acquiring Mix of Systems
eppropriete for less-then-FYDP
levels of funding

® Prioritization

Cen be source of turbulence

Too heevily influenced by neer-

term issues

Tools week

Coping et the Progrem Leve!

Stretegies “ed hoc”

No guidence on turbulence for
plenning

CANDIDATE POLITICALLY EVALUATION
IMPROVEMENT VIABLE

Integretion of P°l into PPBS Yes Cen leed to full

end Mejor Progrem Acquisition implementation of P

Process

Independent infletion Yes Cen pertielly offset the

projections pressures towerd optimism in
estimetes

Wider use of Mission erea Yes Cen strengthen the process;

enelyses will not be e full “cure”

Prioritizetion besed on long- Yes Cen reduce turbulence end

term budget trend influence of neer-term issues

Quedrennie] Reviews Yes Cen reduce turbulence end
influence of neer-term issues

Budget Cetegory Yes Cen leed to reduced turbulence

Turbulence Anelyses in PPBS

Turbulence Budgets to PMs Yes Cen guide end motivete
planning for turbulence

Turbulence provisions in multi- Yes Cen meke cost of turbulence

yeer contrects explicit end motivete steps to
reduce thet cost

Turbulence Contrect Incentives Yes Cen motivete action to

minimize negetive cost impects




8.2.1.1 Integration of P3I Into the PPBS and Major

Program Acquisition Process. Preplanned Product Improve-
ment (P31) was introduced in Section 5.1.2.6. Our can-
didate improvement provides fuller integration into both
the PPBS (where explicit funding for P31 should be pro-
vided for all major acquisitions) and the Major Program
Acquisition Process (where we recommended a change to the
DOD Instruction 5000.2 to make explicit provision for

P3T for the RDT&E process). We believe that these
changes could lead to full implementation of p3I within
DOD in a relatively short time. We know of no major nega-
tive effects of such implementation; thus, it could be
effected directly.

8.2.1.2 Independent Inflation Projections. The proposed
improvement is to develop a second, independent source of
inflation projections applicable to major system procure-
ments, with the highest of the two estimates used in the
PPBS. This process is not expected to remove all optimism
from inflation projections, but it would reduce some of
the optimism. There appear to be no disadvantages, so the
net effect should be beneficial. More study is needed to
identify a good basis for other inflation projections.
Section 7.1.2 suggests some promising concepts.

8.2.2 Acquiring a Mix of Systems Appropriate for
Less-Than-FYDP Levels of Funding

We identified, in Chapter 6.0, four candidate improve-
ments for this part of the current process for coping with
topline planning and budget turbulence:

! Wider use of Mission Area Analysis

5 Prioritization based on long-term budget trends
c Quadrennial Reviews

. Budget category turbulence analysis.

8.2.2.1 Wider Use of Mission Area Analysis. As indicated
in Section 7.1.3.1, wider use of Mission Area Analysis
(MAA) encompasses both greater use by the Services and
greater use between the Services and 0SD. We do not
expect the process to ever be per fect because the problems
to be attacked with Mission Area Analysis are generally
far too complex for any methodology to be fully satisfy-
ing. However, MAA will enable the decisions about program
priorities to be made on a much sounder analytic basis,
and we are convinced that such wider use of MAA will defi-
nitely strengthen the prioritization process. We see no
major disadvantages to this improvement; thus, it could be
implemented directly.




8.2.2.2 Prioritization Based on Long-Term Budget Trend.
As noted in Section 5.2.2, DODI 5000.2 requires afford-
ability tests for new systems to be based on less than
expected FYDP funding levels, but this discipline is not
yet generally required of the prioritization process in
the PPBS. 1In our estimation it would be healthy to make
such a requirement explicit so that the prioritization
leading to the decision on what mix of systems to acquire
would be based on projection of the long-term trend of
future budgets. Doing so can reduce turbulence by making
the program mix decisions more realistic and can also
serve to counter the current heavy influence of near-term
issues on PPBS prioritization decisions. We See no major
disadvantages to this concept; thus, it could be imple-
mented directly.

8.2.2.3 Quadrennial Reviews. Quadrennial Reviews of the
entire defense program timed to mesh with the first PPBS
cycle of each incoming Administration are proposed in
order to provide a deeper review of the prioritization
decisions once every 4 years than can be accomplished in
the annual PPBS cycle.

Quadrennial Reviews would not eliminate annual re-
prioritization, although we expect that there would be
less turbulence in the latter process because of deeper
commitment to the decisions based on the last Quadrennial
Review. These reviews could also lead to reduced in-
fluence of near-term issues on the program prioritization
process. The defense arena is too dynamic for complete
elimination of annual reprioritization. Indeed, such re-
prioritization is essential to the flexibility necessary
for a healthy defense program. Nonetheless, the process
should reduce turbulence. We know of no fundamental nega-
tive effects of such reviews; thus, they could be imple-
mented directly.

8.2.2.4 Budget Category Turbulence Analyses. Service
turbulence analyses in each POM cycle may show that some
of the proposed turbulence is desirable and reflects
necessary changes in priorities; they may also indicate
areas of turbulence which could be dampened. This sort of
explicit visibility can insure that any turbulence intro-
duced during the PPBS cycle is intentional, not inadver-
tent. Only by attempting it can we ascertain if this vis-
ibility would lead to substantially reduced turbulence,
either TLPT or TLBT. We know Of no disadvantages to such
analyses, so implementation appears justified.




8.2.3 Coping at the Program Level

At the program management level we found three im-
provements to the current process for coping with tur-
bulence:

. Turbulence budgets for project managers
. Turbulence provisions in multi-year contracts
: Turbulence contract incentives.

8.2.3.1 Turbulence Budgets. If project managers were
guided in planning for turbulence, and given an indication
of the magnitude of the turbulence for which they should
plan, then they could expend resources to develop mechan-
isms for reducing the cost of such turbulence. Such re-
sources could vary from production line changes designed
to make the production lines efficient over a wider range
of production rates to studies of alternative logistics
support profiles which might be applicable in the face of
such varying production rates. Because of the potential
for negative political impacts (for example, if these were
used by Congress as a justification for cancelling pro-
grams) and because the positive benefits cannot be clearly
identified now, we believe this is an area that should
receive further study before implementation.

8.2.3.2 Turbulence Provision in Multi-Year Contracts.
With a turbulence budget in hand, a project manager could
insure that the range of production rates explicitly
priced would be adequate. This would yield invaluable
information on the cost impact of absorbing turbulence in
the program. Furthermore, such contracts could incenti-
vize action by the contractor which would minimize the
negative impact of turbulence. Although we cannot be sure
how much benefit could be achieved by this process, there
does not appear to be a "down side." Thus, direct imple-
mentation should be possible.

8.2.3.3 Turbulence Contract Incentives. For those pro-
grams not covered by multi-year contracts, it should still
be possible to motivate the development of mechanisms to
reduce the negative impacts of budget turbulence through
explicit incentives in the annual program contracts. In
this case, however, additional study will be needed to
identify the sort of measures that could be specified in
the contract or included in its incentive structure. We .
believe that such measures can be developed, and that many
will involve relatively little cost.




8.3 COMPETITIVE STRATEGIES FOR COPING WITH TOPLINE BUDGET
TURBULENCE

In Chapter 5 we identified the current process for
coping with turbulence by using a mix of the following
competitive (mutually exclusive) strategies:

. Extra protection for top-priority programs (a
form of fencing)

- Stable programs list
= Multi-year contracts

c Stretching-out/speeding up programs
5 Stopping/starting lowest-priority programs.

The conceptual framework discussed in Section 6.1 pre-
sented an "ideal" process to establish the most effective
DOD mix of systems that could be acquired and supported at
the expected long-term level of future budgets. If this
can be done effectively, then all strategies for coping
with turbulence around the long-term level of future bud-
gets should attempt to buy that most effective mix of sys-
tems. That is, the issue of cancelling programs is not
appropriate, although starting and stopping programs might
be a viable strategy given that the same mix of systems is
eventually acquired. 1In order to gain further perspective
on the issues involved, we analyzed three "pure"* competi-
tive strategies:

c Complete fencing from the top down to the limit
of each year's budget (stopping/starting of low-
est priority programs)

. Even distribution of turbulence

c Hybrid -- fencing some programs and even distri-
bution of turbulence to the remainder.

From this analysis we derived insights into the utility of
the various elements of the current process as well as the
utilities of the "pure" strategies. Our analysis con-
sisted of four elements:

: Political viability (done in Section 8.2)
. Economic comparison

By "pure" we mean characterized by simplistic, no-
exception decisionmaking rules.



. Mission effectiveness
. Industrial mobilization impact.

8.3.1 Economic Comparison of the "Pure" Strategies

Our objective for the economic analysis of the com-
petitive strategies was to select a simplified case that
was easy to calculate, yet reflected the principal phenom=
ana, and would bracket most real situations. This simpli-
fied case involved three classes of systems with different
cost-quantity relationships (weapons, aircraft, and
ships), and also involved two types of cost-quantity re-
lationships (exponential and those in the vicinity of the
economical production rate). The two types of cost quan-
tity relationships are shown in Figure D-1 of Appendix D.
We considered two scenarios over a multiyear period (the
length is not significant):

. Level budget - B$ throughout the period

6 Turbulent - 20% below B$ for half the period and
20% above B$ for half.

We decided to examine + 20% turbulence in order to deter-
mine effects of the same order of magnitude as the ob-
served topline budget turbulence in procurement.

Our analysis consisted of the following steps:
. Derivation of cost-quantity relationships

. Derivation of relationships between changes in
budget and quantity changes

. Quantitative comparison of the stratedies for the
two cost-quantity relationships.

The computations for these cases are detailed in

Appendix D, and the results are summarized in Table 8-3.
An "average" expotential cost-quantity case and a hypo-
thetical economical production rate curve were used for
this comparison of the three "pure" strategies. For the
complete fencing strategy, it was necsesary to consider
the costs of stopping and restarting the production lines
of the unfenced programs as offset by additional effici-
encies deriving from funding stability of the fenced pro-
grams. We parameterized this set cost from nothing (Case
A) to 30 percent (Case C). The table shows the relative
number of units purchased with the same total budget for
the three strategies and the two types of cost-quantity
relationships for the turbulent conditions compared to the
level budget condition.



Table 8-3

The Effect of Alternate Strategies on
Total Amount Bought

Relative Quantity Bought=*

Topline Budget Scenario

Turbulence
(20% Cut + 20% Surge)
Strategy Level Budget Exponential Near
Cost-Quantity | Economical
Relationship | Production
Rate
Complete Fencing
A - No Cost to Stop & Start 1.00 1.11 .98
B - Cost to Stop & Start = 15% 1.00 1.05 .96
C - Cost to Stop & Start = 30% 1.00 .97 .93
Even Distribution 1.00 1.03 .99
Hybrid: Fence 50%; 1.00 1.05 .98
50% Even Distribution

*All quantities relative to amount bought with level budget.

NOTE: If the same total quantity of systems were to be
purchased under each strategy, then the cost of that same
quantity of each would be the following:

Exponential Economical
Cost Quantity | Production Rate

Complete Fencing

A .90 1.02
B .95 1.04
C 1.03 1.07
Even Distribution .97 1.01
Hybrid .95 1.02




Our conclusions from this data are:

c It is important to know where each program is on
its cost-quantity curve before choosing stra-
tegies for coping with turbulence:

- Exponential portion: Complete fencing may
be most efficient if costs of stopping and
starting programs are low; otherwise, hybrid
(partial fencing) is most efficient and even
distribution is next

- Near economical production rates: Even dis-
tribution is most efficient and fencing
least efficient.

s In any case, for realistic assumptions about the
costs of stopping and starting programs (15-30%),
the differences in efficiency are so small (gen-
erally 1-2%) that other factors should probably
predominate.

Finally, we noted the similarities between the eco-
nomics of the "pure"” strategies and the current com-
petitive strategies:

s Extra protection for top-priority programs
c Stretching-out/speeding-up programs
. Stopping/starting "marginal® programs.

By analogy, the stretching-out/speeding-up strategy is
a variant of the "even distribution” strategy, and thus
the most economic if production lines are near the eco-
nomical rate. Extra protection is a facet of the Hybrid
strategy -- more economic than Stretching-Out/Speeding-Up
if the production rates are such that an exponential ap-
proximation is appropriate for the cost quantity relation-
ships. If the program stability from extra-protection
results in the significant savings expected by advocates,
this strategy will be even more attractive. Stopping/
Starting "marginal" programs are an aspect of Complete
Fencing, and could be less costly than Stretching-Out/
Speeding-Up if the additional costs of stopping and re-
starting production lines are small (roughly 15% or less
of the surge period funding).



8.3.2 Evaluation of Mission Effectiveness Over Time

The several strategies have different effects on
mission capability over time. For example, complete
fencing will provide the same level of capability for the
fenced programs as the level budget, but the operational
introduction of the other programs will surge. With even
distribution of turbulence, the cut period will see a re-
duction of a small amount of every program, followed by a
small surge of every program. We do not believe it is
possible to create a mechanism for explicitly weighing
each program by its time-value contribution to mission
capability but, with some logical deductions, we were able
to calculate several cases which we believe bound the
results a rigorous calculation would yield.

We took three key steps in order to bracket the "real
world" and to be sure effects were not understated:

. Chose two extreme marginal utility relationships
to study:

- Systems bought have identical marginal
utility curves (i.e., the nth gystem orf
each type contributes equally to mission
effectiveness)

- Systems bought have large differences in
marginal utility.

- Assumed +50% TLBT (i.e., budget 50% below the
long-term average for half the period and 50%
above it for the other half).

. Assumed mission effectiveness decreased 10% per
year after the second year. .

In addition, we made other assumptions in order to
simplify the calculations and cause them to reflect only
the differences in mission effectiveness directly caused
by the different strategies:

. Two-year production period and ten-year system
life

A Flat cost-quantity relationships (economic bene-
fits were analyzed separately in the previous
section)

. Systems have equal costs.



In Appendix D we show our Ddracketing computation using
arbitraryv units of effectiveness over time. (The units
are not important.) TFor the three strategies we obtained
the following total effectiveness over time ané relative
effectiveness (aybrid strategy = 1.00):

- Same Unit Effectiveness -

Complete Fencing 123.9 / 0.997
Even Distribution 124.6 /7 1.003
Hybrid 124.2 / 1.00

- Large Difference in Unit Effectiveness -

Complete Fencing 191.6 / 1.002
Zven Distribution 191.2 / .998
Hybrid 191.4 / 1.00

We noted that fencing yields slightly poorer results if
the marginal effectiveness of the two systems are equal;
it yields slightly better results if they differ greatly
in marginal effectiveness. However, in either case the
effectiveness of the systems produced in any strategy
differ from each other by less than 1/2%. Two phenomena
dominated this result of nearly equal effectiveness over
time:

L There were eqgual numbers of weapons in both stra-
tegies for most of the total life cycle (9 of 11
years), dominating the effectiveness over time.

3 During the first year, the even distribution
strategy provided most effectiveness (Wx(l) +
Wy (1) compared to Wyx(l) + Wyx(2)), dbut this
is partially cancelled in year 12 by the greater
effectiveness of the complete fencing strategy.

Thus, the choice of strategies will have negligible
effect on the time value of their contribution to mission
effectiveness.

8.3.3 =Evaluation of Impact of Strategies on Industrial
Mobilization Base

The only marked difference in the impact on readiness
for industrial mobilization is between strategies that do
not involve stopping and restarting production lines and
those that do. During the period that a line is stopped,
its readiness for mobilization is substantially lower than

w
f
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when it is running. Only complete fencing causes lines to
be stopped. Thus, our relative ranking of the "pure"
strategies is:

Strateqgy Relative Rank

Even distribution of turbulence 1

Hybrid (part fencing; part even 1
distribution)

Complete fencing 2

Similarly, the ranking of the current strategies is:

Stretching-out/Speeding-up 1

Extra protection for top-priority 1
programs

Stopping/Starting "marginal" programs 2

8.3.4 Summary Evaluation of Competitive Strategies

Table 8-4 summarizes the analyses developed in the
previous sections. As we can see, two strategies are not
considered politically viable:

. Complete fencing
. Stopping/restarting marginal programs.

Stopping or starting marginal programs as a strategy to
adjust the mix of systems being procured to the optimum
mix consistent with the long-term topline budget is not at
question here. The issue is using stopping and restarting
"marginal” programs as a means of coping with topline tur-
bulence. Although we believe it to be politically non-
viable, our calculations indicate under some circumstances
(where the extra costs are small) it might offer economic
benefits that outweigh its negative impact on readiness
for industrial mobilization.

Of the other strategies (even distribution, hybrids,
extra protection, and stretching-out/speeding-up), we
found little quantitative or subjective bases for choice
independent of having detailed, program-specific informa-
tion. For example, we showed that with exponential pro-
gram cost-quantity relationships, extra-protection for
Someé programs may be a cost-beneficial strategy. 1In other
cases, it may not be (e.g., for Systems being procured at
close to their economical Production rates). Large varia-
tions can be expected between the cost-quantity relation-
ships of different programs. One major unknown is the
cost savings which might ensue from the increased program
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TARLE 8-4 -

Fvaluation of Compet
For Coping With TLPT/TLBT - Re

itive Strategies
lative Ranking

Strateqgy Politically Relative Cost of 20% Turbulence“’ Relative Mission Impact on
Viable (l.evel Budget - 1.00) _ |effectiveness Industrial
. obi ation
Exponential Near Economjcal Ovir ?:T?l 06) :agéltzazk)
D Cost-Quantity |Production Rate (hybrid = 2.
AWNAARIANNAANARNSANNY  PURE STRATFEGIES e T T I TR R 2L LA A
2 .
Complete Fencling NO .90-] .03( ) 1.02-1.07 1.00 2
Fven Distribut ion (3)
of Turbulence Maybe .97 1,01 1,00 1
Hybrid: 50% fenced;
3 4
50% even distribution Mnylm( ) .95(4) 1.02(4) 1.00 1
aaaa*aa****f*a***t CURRENT STRATEGIFS e TR LR R R A A
EFxtra Protection for Yes ~ Complete fencing or hybrid ~ 1 1
top Priority Programs
gt ret ching-out /Speeding- Yon ~ Fven distribution 1 1
up Programg
stopping/Starting No No direct analogy-part of .
Jowent Priority complete fencing ~ 1 2
Progr ams ’
(1) Relative cont of same quantity bonght in each case, Goe Notoe 1o Table 8- 3.
(2) Net cost of stopping and starting marqginal programs compared to added savings from stable programs varied
between 0 and 0% of marginal program cost,
(3) Too rigid for Congrenss an a "pure” strateqy) possibly viable with exceptions.
(4) Does not include aavings from the additional atability in the fenced programs. Such savings would reduce

t hage numbera

and make this stiyateqy moe attractive,




stability from extra-protection of top-priority programs
or the hybrid strategy (part fencing, part even-
distribution). This could well tip the scale for these
strategies.

In conclusion, we argue that choices between extra-
protection of some programs (partial fencing) and distri-
bution of turbulence among most or all programs must be
made on a case-by-case basis. Analyses similar to those
presented in this chapter, using program-specific cost and
effectiveness data, may yield additional insights, but the
differences may continue to be so small that judgments
about program-specific unquantified factors may be the
prevailing bases for decision.



9.0 FINDINGS AND CONCLUSIONS

This chapter presents the findings and conclusions of
the study. The discussion is divided among the following
elements:

. Significance and impact of turbulence

c Causes of this turbulence

S Current DOD processes for coping with turbulence

5 Conceptual framework for analysis of coping with
turbulence

. Perceived shortcomings in the current process

. Candidate strategies for coping with turbulence

. Competitive strategies for coping with turbulence.

9.1 SIGNIFICANCE AND IMPACT OF TURBULENCE ON THE EFFI-
CIENCY AND MANAGEMENT OF DOD MATERIEL ACQUISITION

Topline budget turbulence is a significant factor in
materiel acquisition. Analysis of budget data from FY 64
to FY 81 reveals that the procurement account is approxi-
mately twice as turbulent as the DOD TOA and the next most
turbulent account, O&M. The analysis shows the standard
deviation of the annual percent change for procurement as
approximately 16 percent compared to approximately 8 per-
cent for the total DOD TOA and the O&M account. The stan-
dard deviation for the absolute change in the procurement
account is approximately $7.5 billion compared to $4.4
billion for Os&M. These numbers verify the postulate that
procurement is the "discretionary account" and therefore
takes the brunt of budget turbulence. The analysis
quantifies the degree of turbulence and the relative tur-
bulence in procurement as compared to other accounts.

The analysis also shows the turbulence in specific
procurement accounts to be further exacerbated. Although
the aircraft and missile accounts generally experience the
same turbulence as total procurement, the standard devia-
tion for shipbuilding and conversion and for weapons and
combat vehicles is 45.5 percent and 43.5 percent, respec-
tively. These two accounts are approximately three times
as turbulent as the total procurement, aircraft, and mis-
siles accounts.



The impact of turbulence on acquisition is summar ized
in the Secretary of Defense's Annual Report to Congress
for FY 84 as follows: "Program instability has undermined
both our modernization efforts and the long-range planning
conducted by industry." '

9.2 MAJOR CAUSES OF TOPLINE BUDGET TURBULENCE

There are two major causes of topline budget tur-
bulence: those related to the normal policy and pri-
oritization process inherent in our form of government and
those associated with requirements determination, resource
allocation processes, and program execution. Budget tur-
bulence in the first category can be called fact-of-1life
turbulence as much of it is unavoidable and must be dealt
with as efficiently as possible in the planning and execu-
tion of acquisition programs. The second category of tur-
bulence is associated with the planning process =-- the
PPBS.

The major causes of topline budget turbulence in the
fact-of-1ife category were no surprise. Wars cause the
greatest turbulence, followed by changes of administra-
tion, and then by Congressional actions. On the other
hand, the analysis demonstrates that turbulence in the GNP
or the total Federal budget is not directly transmitted to
the Defense budget or to procurement. It also reveals the
unexpected result that, at the macro level, increases in
the threat have not led to immediate changes in the budget
or in topline budget turbulence.

This study was not able to examine FYDP data to exam-
ine planning turbulence directly, but the current litera-
ture identifies optimism in the planning process as a
major factor. This optimism has two key components: un-
expected cost growth and higher-than-realistic out-year
funding projections.

9,3 CURRENT DOD PROCESS FOR COPING WITH TURBULENCE

The literature is not clear on the current DOD process
for coping with turbulence. However, our analysis in-
dicates that the following strategies are being used to
cope with both topline planning turbulence (TLPT) and top-
line budget turbulence (TLBT):

. Reducing cost growth by improved cost estimates,
improved cost control, and more realistic infla-
tion projections



. Acquiring a mix of systems appropriate for
less-than-FYDP level of funding via prioritiza-
tion (principally at the Service level with
DOD-wide direction and constraints) and afford-
ability tests for new programs

. Providing extra protection for top-priority pro-
grams via stable program lists and multiyear con-
tracting

. Stretching-out/speeding-up programs

c Stopping and restarting programs on the margin

. Taking actions at the program level to minimize

negative impacts of turbulence.

9.4 CONCEPTUAL FRAMEWORK FOR THE ANALYSIS OF COPING WITH
TURBULENCE

We found it desirable to develop a new conceptual
framework for the analysis of strategies for coping with
turbulence based on our analysis of historical budget
data. The essence of this concept is that the role of the
prioritization process in the PPBS should be to establish
the mix of systems which is "affordable" -- and optimum --
for a given long-term level of funding, specifically the
long-term mean level of future budgets as they will be
passed by Congress. This level is generally less than the
mean level of the FYDP, but not always. 1In concept, then,
year-to-year variances from this long-term trend -
turbulence - should be coped with by mechanisms other than
reprioritization. A similar conclusion applies to plan-
ning turbulence, the year-to-year fluctuation in FYDP
out-year funding levels.

9.5 PERCEIVED SHORTCOMINGS IN THE CURRENT PROCESS FOR
COPING WITH TURBULENCE ‘

The study identified perceived shortcomings in the
current process for coping with turbulence as:

. Reducing cost growth. Improvement will be
achieved but the strateqgy will not be fully
effective; preplanned product improvement (P3I)
is a viable strategy but it is only partially
implemented.

c Acquiring a mix of systems appropriate for
less-than-FYDP levels of funding. This is an
essential step, but the annual cycle will still




lead to too much reprioritization; the concept is
poorly understood, and the level of funding
chosen is often higher than the future budget
level. ‘

Providing extra protection for top-priority pro-

grams. This will increase turbulence impacts in
nonprotected programs and may not be the most
economic strategy.

Stretching-out/speeding-up programs. The
accompanying program instability may be costly.

Stopping/restarting programs on the margin. This

may not be economically justified if the start/
stop costs are high.

Coping at the program level. Project managers
have neither the guidance on the amount of tur-
bulence for which to plan nor a well-researched
and tested family of strategies and techniques to
use.

CANDIDATE IMPROVEMENTS TO CURRENT STRATEGIES FOR

COPING WITH TURBULENCE

Our evaluation of candidate improvements to the pre-

sent strategy led to nine recommendations that we believe
are viable, that offer substantial improvements, and that
are mutually supporting and need not be prioritized rela-
tive to each other. These improvements are summarized
below with additional study indicated where needed:

Integrate Preplanned Product Improvement (P31)
into the PPBS and Major System Acquisition
Process. This can lead to full implementation of
P3I with its cost control benefits.

Create a second, independent, inflation projec-
tion and use the higher one in the PPBS. This
can further reduce the optimism in future infla-
tion projections which historically have been a
source of planning and budget turbulence. This
improvement was suggested by analogy with current
DOD policy on cost estimates, but more study
would be required to develop an implementable
second basis for inflation projections.



5 Make wider use of Mission Area Analyses. This
can strengthen and focus the prioritization
process better but will not be a full "cure."

- Perform PPBS prioritization based on long-term
budget trend. This would complement the present
affordability tests and should reduce turbulence
and reduce the too-large influence of near-term
issues in the prioritization process.

. Conduct Quadrennial Reviews, in-depth, top-down
reviews of the defense program timed for the
first PPBS cycle of each new administration.
These can also reduce turbulence and the in-
fluence of near-term issues.

" Include turbulence analyses by the services and
OSD staff in the PPBS cycle. This can lead to
increased top-management focus on turbulence and
should thereby lead to reduced turbulence.

. Provide turbulence budgets to project managers.
This has potential political liabilities if Con-
gress were to use large turbulence budgets as a
basis to kill or cut back programs. However, if
a politically viable mechanism can be developed,
such action might lead to effective action at the
project level to reduce the negative impacts of
turbulence. Additional study is needed.

0 Include turbulence provisions in multiyear con-
tracts. These would include, as a minimum, pric-
ing of a range of production rates so that the
costs of various strategies for coping with tur-
bulence would be explicit. Contract incentives
might also lead to contractor action that would
reduce the cost of turbulence.

. Develop turbulence contract incentives. These
could motivate or fund action by the contractor
to minimize the cost of turbulence. Additional
study is needed of specific actions that might be
worth funding.

9.7 COMPETITIVE STRATEGIES FOR COPING WITH TURBULENCE

Three competitive strategies (complete fencing, even
distribution, and hybrid) were evaluated and compared to
the three competitive elements of the current process
(extra-protection, stretching-out/speeding-up, and



stopping/restarting). The results for political viabil-
ity, relative cost, relative mission effectiveness, and
impact on industrial mobilization base were shown in
Figure 8-23.

Complete fencing and stopping/restarting are con-
sidered politically nonviable as mechanisms for coping
with turbulence; further, they have a negative impact on
the industrial mobilization base. However, if the costs
of stopping and restarting were low and the economic bene-
fits of greater program stability for fenced programs (not
priced out by this study) were high, then some variants
involving stopping and restarting programs might be
attractive.

Our analysis showed generally small (l1-2 percent)
differences in the relative costs of the other strategies
with the costs favoring strategies with fencing if pro-
grams have steep cost-quantity relationships, and favoring
even distribution if the programs are near their maximum
economical production rates. If the economic benefits of
fenced programs are very great, however, the hybrid strat-
egy (some programs fenced) and the extra-protection strat-
egy may be significantly less costly for some cases. We
found negligible (less than 1-2 percent) differences in
discounted mission effectiveness over time if the same
number of systems are ultimately built. This is the case
because effectiveness over the long life of today's sys-
tems dominates differences in short-term effectiveness
during the production period. As a result, we have con-
cluded that these competitive strategies must be evaluated
on a case-by-case basis with program-specific cost data.




10.0 RECOMMENDATIONS

Based on our findings and conclusions, we make the
following recommendations.

10.1 USE OF CONCEPTUAL FRAMEWORK FOR EVALUATION

The conceptual framework developed in this report
(Section 6.1) should be used as the basis for future eval-
uation of topline planning turbulence and topline budget
turbulence. Specifically, the issue of which programs to
retain and which to cancel should be based on whether pro-
grams fit in the mix of systems which is optimum for the
expected long-term levels of future budgets. This mix may
change from year-to-year in response to changes in threat,
technology, strategy, or similar fundamental factors, but
it should not change in response to budget turbulence.
Year-to-year turbulence should be handled by strategies
which do not change the mix but either reduce the tur-
bulence or minimize its negative impact.

10.2 IMPROVEMENTS FOR COPING WITH TURBULENCE

The following improvements to the current process
should be implemented for coping with top level planning
and budget turbulence:

. Integration of Preplanned Product Improvement
(P3I) into the PPBS and the Major Program
Acquisition Processes

. Wider utilization of Mission Area Analysis
. Prioritization based on long-term budget trend
. Performance of Quadrennial Reviews to provide

in-depth reexamination of optimum program mix
timed for each new Administration's first PPBS
cycle

. Preparation of budget category turbulence anal-
yses by the services and 0SD staff as part of the
annual PPBS cycle

5 Implementation of turbulence provisions in multi-
year contracts.
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10.3 STUDIES

Studies should be chartered to develop adequate guide-
lines for the implementation of the following improvements
to the current process:

. Creation of a second independent inflation
projection, and use of the highest projection in
the PPBS and budget process -- this second
projection might be program-specific or
category-specific (e.g., missiles, aircraft, or

ships)

. Preparation of turbulence budgets for program
managers

A Provision of turbulence contract incentives.

10.4 MARGINAL PROGRAMS

A marginal program should be stopped or started only
if that action is based on long-term affordability and not
on reaction to topline turbulence.

10.5 CURRENT STRATEGIES FOR COPING WITH TURBULENCE

The following current strategies should be continued
for coping with TLPT and TLBT:

. Provision of extra protection for top priority
programs
e Stretching out/speeding up other programs.

The mix of programs to be acquired should be the optimum
combination of systems for the expected long-term level of
future budgets. The combination of strategies chosen
should be based on careful analysis of the costs peculiar
to each program, on industrial mobilization requirements,
and on other program-specific judgmental factors. The
economic gain created by giving extra protection to stable
programs should be explicitly estimated and included in
the cost analysis.
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APPENDIX A

THE BUDGETING SYSTEM FROM THE DOD PERSPECTIVE

A.1 INTRODUCTION

The central distinguishing characteristic of any
governmental budgeting system is that choices among alter-
natives are inherent in the working of the system. One
measure of the "rationality" or "reasonableness" of a bud-
geting system is the degree .to which choices, alter-
natives, and their impacts and implications are made
explicit issues for discussion and analysis rather .than
implicit consequences that remain hidden until well after
the budgeting process is completed. The recent history of
the U.S. Government's budgeting system (since 1945) can be
summar ized as an attempt to bring increased "rationality"
and "reasonableness" to the institutionalized processes of
the budget by increasing the explicit identification of
the inherent choices, alternatives, impacts, and implica-
tions that reside at the various decision points in the
process. Of all the Executive departments, DOD has been
the leader in developing an improved budgeting process
that permits decision-makers to see and address explicitly
their alternatives and the many impacts and implications
of their budget decisions. This appendix outlines the
broad character of the DOD budgeting system within the
context of the federal budgeting system and focuses on the
detailed characteristics of the DOD system that are most
directly involved in either the creation or the dampening
of topline DOD budget turbulence.

This discussion of the budgeting system is important
to a sound understanding of the budget turbulence problem
because it establishes the peculiar characteristics of the
environment within which turbulence is created and
thrives. 1In short, turbulence is a phenomenon born of,
and nurtured in, the budget process. This is not to say
that budget turbulence is solely "caused" by the workings
of the budget process, although there are clearly elements
of the budget process that themselves do cause budget tur-
bulence. 1Instead, the Perception to be drawn from under-
standing the budget process context within which turbu-
lence resides is that the budget system is the "real
world" tangible mechanism through which all causes of bud-
get turbulence, both budget process causes and nonbudget
process causes, work their impacts on the defense estab-
lishment. If we are to understand the nature of turbu-
lence and recommend measures to diminish its frequency and



amplitude, then we must understand the key phases and
decision points of the budget process where the causes of
turbulence work their impacts on decision-makers.

To establish properly the budgeting system context for
understanding budget turbulence, it is necessary to focus
on the broader federal budgeting system within which DOD
participates and on the specifics of the DOD budgeting
system known as the Planning, Programming, and Budgeting
System (PPBS).

A.1l.1 The U.S. Government's Budgeting System as Related
to Topline Budget Turbulence

In broad historical perspective, the central focal
point for budget decision-making is Congress. This fact
is embodied in the U.S. Constitution. However, the pro-
gression of the budget process since 1789 has been for
Congress to "share" some of its budgeting powers with the
Executive branch; over time, the scope of Executive par-
ticipation in the budget process has broadened. It is
still correct to affirm that ultimate decision authority
for the budget for any given fiscal year lies with the
Congress, but it is also correct to qualify this with the
following characteristics of the budgeting process:

. In a fundamental sense, the federal budget is not
under the full control of either Congress or the
Executive.

o The masses of details in the budget are so large
that Congress can only address selected specific
programs or broad policy issues. As a result,
most of the details of the budget are developed,
formulated, understood, adjusted, and executed by
the Executive departments.

. There are multiple, overlapping, inconsistent
budget "languages" and categories used by differ-
ent participants in the various stages of the
budget process. In the grossest example, it is
not possible to trace systematically or assess
analytically a single budget from formulation
through final execution. In the simplest terms,
this means that no single central audit trail
exists of whether budgeted resources (dollars,
personnel) are totally expended for the purposes
and justifications for which they were formally
funded. This problem of execution traceability
is well known and is so far insoluble.



The characteristic of the budget's being not under
full control of either the Congress or the Executive
refers to the lack of synchronization between budget
authority and budget outlays. Budget authority is the
authority provided to Executive agencies to enter into
obligations that will result in immediate or future out-
lays. The authority is provided by Congress in three
forms:

. Appropriations: authority that permits federal
agencies to incur obligations and make payments

. Authority to borrow: authority that permits
federal agencies to incur obligations and borrow
money to make payments

. Contract authority: authority that permits
federal agencies to enter into contracts or incur
other obligations in advance of an appropriation.

The synchronization problem between this authority and
outlays (checks issued and cash disbursed) is that not all
of the new budget authority approved by Congress in a
given fiscal year will be obligated or spent in that
fiscal year. For instance, in the FY 83 budget, the new
budget authority was $801.9 billion. Of this total,
$169.9 billion is to be spent in future years. This is
added to still unspent budget authority from prior fiscal
years of $699.6 billion that will not be spent in FY 83,
for a total of $869.5 billion that will be spent in FY 84
and beyond even if Congress passed $0 of budget authority
in FY 84 . (1) Regardless of priorities and preferences

or changes in circumstances and situations, nearly a tril-
lion dollars of unspent budget authority is already on the
books after FY 83, and Congress and the Executive branch
cannot make changes or adjustments. It is in this sense
that critics note that the budget process is "out of con-
trol." What is meant is that the nearly trillion dollars
of budget authority after FY 83 represents firm priorities
and resource commitments; any adjustments or changes in
priorities and commitments must be taken from the programs
that are requesting new budget authority in the FY 84 bud-
get. Because nearly a trillion dollars of resource com-
mitments are already locked up beyond FY 83, this may mean
that changes to proposed FY 84 programs will have to be
larger than they would have been if Congress still had
been able to make changes in the resource commitments em-
bodied in the beyond FY 83 budget authority.

The masses of details with which the budget process
must deal are unavoidable characteristics of the system.
Because of the detailed nature of the programs that are



passed from the Executive departments to Congress, Con-
gress can only deal with selected programs of special
polltlcal or personal interest. For example, Congressmen
are in the position of being able to examine, and possibly
give more attention to, the budget proposal for a new
$2-million flood control project in their home district
than to those broad strategic weapons priorities involving
hundreds of billions of dollars. Budget details are ex-
amined on a "by-exception" basis. As a result in many
cases, real knowledge of where the government is actually
spending its money is held at relatively low levels of
bureaucratic authority in the Executive agencies. As a
result, when Congress mandates changes and adjustments in
budget dollars and personnel slots, they can only do so,
in general, at relatively high levels of aggregation. It
is up to relatively low-level bureaucratic decision-makers
to choose which programs and activities absorb reductions
or receive increases because there is no unified system
for giving answers to Congress about which programs will
be cut or enhanced as a result of their decisions. Natur-
ally, if Congress reduces funding for a specific program,
say the F-16 a1rcraft, that reduction will impact the F-16
program. Indeed, it is possible for Congress to become so
specific in its budget directions that all discretion is
taken away from lower level decision-makers; this is gen-
erally the process used to achieve reductions in the RDT&E
and procurement accounts. For many other approprlatlon
accounts, however, this degree of control is not as easily
attained.

The masses of detail insulating Congressional intent
from program impacts discussed above are related to the
third characteristic of the budgeting process, the one
that modifies the fact of Congressional primacy in budget
decision-making, i.e., the multiple, overlapping, incon-
sistent budget "languages" and categories used by differ-
ent participants in the various stages of the budget pro-
cess. A recent General Accounting Office (GAO) report
highlighted this characteristic when it noted that, "Too
often, the budget's appropriation account structure for an
agency divides agency activities that are related to a
common authorized policy into widely separated accounts,
reflecting organizational divisions that cut across legis-
lated policy areas." The GAO conclusion about the impact
of this fact was that, "This makes it difficult or practi-
cally impossible to assess how well the Government is ac-
complishing basic policy objectives."(z) As long ago as
the 1949 Hoover Commission, there was a recommendation to
implement a solution to this problem. Currently, the
solution is called "mission budgeting" and, although it is
contained in the Budget and Information Control Act of



1974 (Public Law 93-344), it has not been functionally
implemented by the Congress and Executive agencies. Re-
gardless of the requirements of Public Law 93-344, the
Congressional budget process is organized around appropri-
ation categories; these are complex enough without at-
tempting to extract mission-oriented perspectives from the
data. For example, for DOD alone, there are more than 100
separate appropriations. For most identified mission
areas, significant funding is required in many of these
separate appropriations. For example, the Anti-Submarine
Warfare (ASW) mission is supported by major expenditures
in the following appropriations:

. Aircraft Procurement, Navy

. Ship Procurement, Navy

. Other Procurement, Navy

o Weapons Procurement, Navy

. Research Development, Test & Evaluation, Navy
5 Operations and Maintenance, Navy

o Operations and Maintenance, Reserve, Navy

. Manpower and Personnel, Navy

5 Military Construction and Maintenance, Navy.

Reductions in any of these appropriations could affect
the Navy's ability to conduct ASW in ways that are not
understood at high levels in the government. WNo single
means of dividing a budget as complex as that of DOD could
ever satisfy all needs, and some form of matrix display
and control with mission-related focus is necessary.

If we understand the three characteristics discussed
above and the central budget fact of Congressional pre-
rogative, we can briefly examine the evolution of the cur-
rent budgeting system for the Federal Government. The
first major statutory modification to Congressional con-
trol of the budget process came in 1921 with the Budget
and Accounting Act of 1921. This act established the con-
cept of the Executive Budget. Under this concept, the
President presents an explicit administrative and fiscal
program to be acted upon by Congress, and Congress returns
a definite enactment to be carried out by the Executive
branch. To support the President, this act also created
the Bureau of the Budget, which grew to become today's
Office of Management and Budget (OMB). This 1921 act also
created the GAO. The current budgeting process has been
built upon the foundation of the 1921 Budget and
Accounting Act.

The next major modification to the budgeting system
came 53 years later with the Congressional Budget and
Impoundment Control Act of 1974 (PL 93-344). The Act was
adopted for the following reasons stated in the law:



. To ensure effective Congressional control over
the budgetary process

5 To provide a system of impoundment control

. To provide for Congressional determination of the
appropriate level of Federal revenues and expen-
ditures each year

g To establish national budget priorities

. To provide for the furnishing of information by
the Executive branch in a manner that would
assist the Congress in discharging its duties.

Given these reasons for the 1974 act, it is instructive to
address whether the goals have been achieved. It is clear
that the law does provide a system of impoundment control,
that it permits Congress to formally establish national
budget priorities although these do not have to be adhered
to, and that it permits Congress to determine an appropri-
ate level of Federal revenues and expenditures. However,
the following items were largely administrative and house-
keeping actions:

5 Changing the fiscal year from July 1-June 30 to
October 1-September 30

. Establishing a Congressional Budget Office (CBO)
to be the Congressional OMB

. Requiring a 5-year projection in the President's
budget

z Others, including the impoundment control
authority.

Yet, the one most substantive goal of the 1974 act remains
elusive: to ensure effective Congressional control over
the budgetary process. The FY 83 budget has operated
under continuing resolutions without enacting a final ap-
propriation act into law. It is clear that Congress still
lacks considerable "control" over the budgeting process.
Nonetheless, Congressional actions, including failure to
produce an appropriation act, drive changes in appropria-
tions accounts compared to what Executive agencies submit
to Congress in the President's January budget. The
changes in approprlatlons accounts compared to what the
agencies request require changes in proposed programs and
projects; this is an important element of budget turbu-
lence. As shown in our Figure 2-1 (Volume I, page 2-4),



Fundamental Money Flow: Opportunities for Turbulence
Introduction and Priority Setting, Federal spending policy
decisions feed defense spending decisions and the latter
drive changes and adjustments to programs and projects.
Given all the qualifications and modifications to the
basic tenet that Congress is the primary voice in the bud-
geting system and all the problems with achieving the sub-
stantive goal of the 1974 budget control act, the Congress
is still a powerful force for introducing changes in pro-
grams and projects and, as such, is a central source of
topline budget turbulence.

While changes to priorities and resource commitments
are statutory roles of Congress, implying that topline
turbulence is a fact of life, there are areas in the
present working of the budget system that can improve the
degree of "rationality" and reasonableness. A budgeting
system that integrates into a common language all the
varying budget categories and languages used at all levels
of the budgeting process would go a long way toward im-
proving the visibility of choices, alternatives, and their
impacts and implications. Today, Congress cannot fully
and easily assess the ripple impacts and implications of
actions that produce topline turbulence because it cannot
always see below the top line in a systematic structure
that relates Congressional decisions (or lack of deci-
sions) to program and project impacts. Instead, Congress
must often rely on the Executive agencies to "spread"
appropriation increases and decreases to programs and
projects. If the allocations of appropriation increases
and decreases were visible to Congress before the fact of
their decisions, then the alternative courses of action
available at the point of decision could be better as-
sessed with the implications and impacts of each alter-
native more fully considered. Such is not the case
today. As a result, the Federal budgeting system can be
expected to remain an engine of topline turbulence. The
best that Executive agencies such as DOD can hope for in
the short run is to take defensive actions within their
own agencies to insulate selected programs from the
ravages of turbulence induced through the Federal budget-
ing process. Undoubtedly, the struggle to improve the
Federal budgeting process will continue. There are areas
of the 1974 act that still lack for implementation, such
as the mission budgeting approach, that can improve the
rationality of the Federal budgeting process and, in the
long run, some degree of reduction in topline turbulence
may be obtained from improved rationality.



A.1.2 The DOD Planning, Programming, and Budgeting
System (PPBS)

DOD has been the leading Executive agency of the
Federal Government in the development of an internal bud-
geting system that seeks to improve substantially the
visibility of budgeting alternatives and their associated
impacts and implications. The Planning, Programming, and
Budgeting System (PPBS) is the institutional means to
accomplish this improvement.

The Defense Reorganization Act of 1958 gave the
Secretary of Defense two distinct lines of authority,
albeit under the policy guidance and direction of the
President and the National Security Council: one is a
direct line of command through the Joint Chiefs of Staff
to the Unified and Specified Commands; the other is for
administrative control of the military departments and for
management of the support of military forces through the
Secretaries of the military departments. Through the com-
mand line of authority, the secretary issues decisions
concerning threat appraisal, strategy, and forces.

Through the administrative and management line of author-
ity, he manages program goals to support the forces and
the budgeting of annual funds to support the programs.

The PPBS is the system through which threat appraisal,
strategy, and force decisions are translated into programs
and budgets.

A central distinctive feature of the PPBS in DOD in
contrast to "traditional" budgeting is that budget
guidance flows from the top down. In the "traditional"
budgeting approach, top-down planning is not the central
feature of budget development. Instead, each lowest level
activity develops its budget and sends it to the next
higher level for review, adjustment, and approval. Budget
battles are fought at each approval stage in the tradi-
tional system. To an extent, the same is true of the PPBS
as it actually operates. Incremental budgeting working
from an established base that was changed slightly from
year to year is what the PPBS was designed to eliminate.
The PPBS is designed to focus on objectives and purposes
and long-term planning and seeks to assess all programs
and projects in a given budget in terms of priorities.
Prioritization of programs and projects within the con-
straints set by the Secretary of Defense (SECDEF) is sup-
posed to characterize the development of programs and bud-
gets through the PPBS. Given such prioritizations, budget
"decisions" at alternatively higher and higher levels of
authority in DOD should be relatively easy to assess in
terms of impacts and implications. Whether the system
operates as designed is another issue to be addressed in
the next section. :



Figure 2-2, Simplified Budget Process/Turbulence
Introduction, shows the place of the PPBS in relation to
the budget turbulence issue. Those familiar with the PPBS
process explain that there is no single point in the
process that can be called the "beginning" or start of the
process because the PPBS requires data to be gathered,
decisions to be made, and actions to be taken concerning
the past budget year, the current budget year (the current
fiscal year), the upcoming budget year which will become
the President's budget submission to Congress in January,
and four fiscal years beyond the upcoming budget year at
any single point in time during the PPBS process. While
acknowledging the necessity of considering seven different
fiscal years at any single point in the PPBS, it is still
possible to focus on the key decision documents and
actions and identify a starting point for these documents
and actions. In Figure 2-2 (Volume I, page 2-6), the
initial decision actions and documents in the PPBS are
shown to be Presidential preferences and broad policy
guidelines, the Joint Strategic Planning Document (JSPD),
and the existing FYDP baseline. These initial documents
and decisions are shown as accepted by the Office of
Secretary of Defense and used to produce the DOD Defense
Guidance (DG) document, which includes tentative fiscal
guidance. The initial actions and documents leading to
the Defense Guidance are discussed below.

Presidential preferences are established through the
SECDEF with regard to basic national defense goals and
broad threat and strateqgy appraisals. These preferences
are combined with the advice contained in the Joint Chiefs
of Staff (JCS) JSPD. Through the JSPD, the JCS provides
broadly fiscally constrained advice concerning military
strategy and a reasonable "risk" factor force structure
required to achieve the President's national security ob-
jectives. The SECDEF synthesizes the JCS advice, accept-
ing or rejecting it within his understanding of the Presi-
dent's preferences. An example is the recent MX closely
spaced basing deployment mode, where the JCS advised
against it but the SECDEF affirmed the President's confi-
dence in the dense-pack option. 1In addition to the Presi-
dent's preferences and the JCS JSPD, the SECDEF has the
existing FYDP as a funding baseline for developing or
formulating the budget of the next fiscal year and the
"out years." With all of this information to base his
promulgation of topline guidance on, the SECDEF issues the
DG document.

The DG contains both classified and unclassified sec-
tions. It serves as ". . . the authoritative statement of
DOD policy, strateqgy, force planning, resource planning,
and fiscal guidance for program development within all DOD



components."(3) The calendar year 1982 DG covered the

FY 84-FY 88 mid-term planning period plus a l0-year long-
term extended planning period. As one of the primary in-
stitutionalized instruments of the top-down planning and
budgeting process in DOD, the DG accomplishes the
following: .

. Ensures that DOD programs are based on, and are
consistent with, a set of clearly defined objec-
tives, policies, and strategies

. Identifies major problems and resource constraints

d Identifies significant mid- and long-range
threats, vulnerabilities, and opportunities

. Ensures a framework that will promote close inte-
gration of the plans and programs of DOD com-
ponents

. Provides guidance to the Military Departments and

Defense Agencies for Program Objectives Memo-
randum (POM) preparation

. Identifies and assigns major unresolved problems
for study prior to the next mid-term planning
phase for the FY 85-FY 89 period that will be
covered by the next calendar year's DG.

The 22 March 1982 DG (covering FY 84-FY 88) was
divided into seven major sections, including:

. Threat assessment and opportunities: provides a
brief appraisal of the world environment, the
threats to U.S. interests, vulnerabilities, and
opportunities in the mid- and long-range periods.

. Policy guidance: establishes the national secur-
ity objectives and policies that the SECDEF, act-
ing for the President, intends as guidance for
all defense planning.

. Strategy guidance: presents peacetime, crisis,
and wartime strategies to guide planning for
force development and future uses.

s Force planning guidance: provides criteria and
assumptions against which forces and necessary
support for the long-term and the FYDP period are
to be sized and structured; also includes a force
table showing the major force structure expected
for support of the policy, strategy, and force
planning guidance.



. Resource planning guidance: contains planning
criteria, assumptions, and priorities for the
commitment of defense resources to modernization,
readiness, sustainability, manpower, other logis-
tics, and responsiveness to crises.

. Tentative fiscal guidance: presents projections
of Total Obligational Authority (TOA) for DOD
components. These projections are based on the
existing FYDP for each fiscal year. Ranges of
deviations from the existing FYDP numbers may be
identified to bound the limits within which the
DOD components may develop tentative budget num-
bers. For example, the tentative fiscal guidance
could direct that the current FYDP TOA for the
coming fiscal year plus 10 percent be considered
the upward bound for each DOD component. For the
years beyond the next fiscal year, the current
FYDP TOA plus 5 percent in each year is the upper
bound. These are examples and do not reflect
actual percentages for the current tentative
guidance.

. Major issues: contains statements of problems,
especially those related to mid-term resource
constraints, that require further study or top
management attention.

Within these seven sections, the topline guidance of
the SECDEF is promulgated to the DOD components. As de-
scribed above, this serves as the fiscal guidance baseline
for program and budget development as well as the official
statement of the assumptions and constraints on the next
run-through of the PPBS process culminating in a Presi-
dential budget submission in January of the calendar year
following the publication of the DG. The DG is also the
first major instance where topline turbulence may be
introduced into the DOD PPBS. Given the differences be-
tween the current FYDP numbers and the tentative fiscal
guidance in the DG, changes in TOA that are spread to pro-
grams and projects may be required as the DOD components
take the DG and begin to develop their POM and budget. A
major increase in TOA or a major reduction would ripple
through defense programs causing program instability in
the planning and budgeting of programs.

In addition to the broad TOA tentative fiscal
guidance, the DG can contain specific guidance that can
introduce program instability through turbulent budget
numbers. For example, the DG could direct a specific
Service, say the Air Force, to curtail development of a
low-altitude "stealth" penetration bomber and redirect the



resources to develop and acquire a squadron of militarized
space shuttle craft that would form the basis of an air/
space force for the late 1980s. Such guidance would like-
ly be highly classified and cause considerable program
instability. Given such specific guidance, perhaps even
specifying the redirection of $1 billion of Air Force re-
search and development appropriations and $500 million of
aircraft procurement appropriations to the space shuttle
force, a topline TOA constraint directing the next fiscal
year's TOA to be 8 percent less than the current FYDP
amount would send shock waves of topline turbulence
throughout the Air Force planning and budgeting process
and, perhaps, through the planning and budgeting processes
of other DOD components as well. The essential feature to
recognize concerning the DG is that this is a baseline set
of assumptions and fiscal guidance upon which the DOD pro-
gram and budget will be developed each year; as such, it
is the first key means through which topline budget tur-
bulence is introduced into the DOD PPBS.

Figure 2-2 shows the next step in the process, i.e.,
the Services' POM preparation. The POM preparation pro-
cess is where the Services and other DOD components take
the information, assumptions, and constraints in the DG
and prepare an update to the FYDP known as the POM. At
the DOD topline the POM contains TOA for programs and
projects for 7 fiscal years: the prior fiscal year, the
current fiscal year, the coming budget submission year,
and four years beyond the coming budget year. The POM
will reflect the impact of topline budget turbulence
introduced through the DG and acted upon by the Services
and other DOD components. In acting upon the DG, the
Services are free to adjust programs and projects and
change priorities in response to the priorities in the DG
and with regard to their own priorities and interpreta-
tions of the DG to the extent that they are granted lati-
tude in the DG. A program or project that was funded at a
given level and activity rate in this year's current bud-
get may have to be curtailed drastically as a result of
the Services' reacting to the DG and readjusting priori-
ties as reflected in the POM. Given access to DGs for the
last several years and to the POMs that followed, it would
be possible to quantify the topline turbulence and the
impact it has on programs and projects year by year. It
would be possible to establish the historical quantitative
record of budget turbulence between the DG and POM and to
look for patterns and regularities or the lack thereof.
However, historical records of DGs and POMs were unavail-
able for this study. The quantitative magnitudes and pat-
terns of turbulence and program instability between the DG
and the POM were therefore not determined.



POMs are submitted to OSD in May of each year. Fol-
lowing the POM submissions, they are divided into areas of
functional responsibility and detailed to various OSD
staff offices for analysis and evaluation. This is the
POM issue paper cycle. OSD staff offices responsible for
sections of the POM are free to challenge the structure
and contents of the POMs by writing issue papers that re-
quire decision by higher authority. An issue paper will
contain alternatives that can be selected by higher author-
ity such as the Defense Resources Board (DRB) or the SEC-
DEF. One alternative is always to retain the TOA and the
program or project as submitted in the POM by the Service
or DOD component. Other alternatives can be to eliminate
TOA for the program or project altogether, to increase or
decrease the TOA, or to change the program or project as
well as the TOA. The decisions that are made concerning
the issues raised in the issue paper cycle are eagerly
awaited by the Services and DOD components. These deci-
sions, recorded in the SECDEF Program Decision Memorandum
(PDM) , are instruments of topline turbulence and program
instability. Entire programs can be deleted through PDM
decisions. TOA can be slashed or increased for specific
programs or projects, mission areas, specific appropria-
tions, and specific Services.

Following issuance of the PDM, the Services and DOD
components submit their October budgets to 0OSD. These are
the budgets that will form the basis for the President's
budget submission to Congress the following January. The
budget submissions coincide with an update to the FYDP,
and the budget numbers contained in the budget submissions
are reflected in the FYDP. It should be noted that the
PDM decisions concerning TOA and program and projects must
be incorporated into the Service budgets as submitted to
OSD. Given access to these budget submissions and to the
October FYDP updates for the past several years, it would
be possible to quantify the scope and pattern of budget
turbulence and program instability introduced by the PDM
decisions.

Following the Service budget submissions to OSD in
October, the budgets are analyzed by the 0SD staff under
the direction of the 0SD comptroller. He is responsible
for assessing the pricing and executability of the budgets
as submitted. In addition to the OSD staff, OMB partici-
pates in the "budget scrub" process. Changes to topline
TOA and specific programs and projects can be introduced
during this budget scrub exercise, and usually are. This
introduces additional budget turbulence and program insta-
bility. At the end of the budget scrub, the SECDEF makes
final budget decisions and passes the DOD budget to OMB
and the President for their subsequent presentation of the



budget to Congress in January. The President and OMB can
make final "changes" to the DOD budget after the SECDEF
has made his "final" decisions. These changes may be to
topline TOA or to specific appropriations or programs or
projects. The Services and OSD are charged with spreading
last-minute changes and adjustments down through the de-
tails of the budget. In this last-round series of changes
and adjustments, additional budget turbulence and program
instability are introduced into the process.

Finally, the DOD budget is submitted to Congress as
part of the President's January budget. Once in Congress,
the budget becomes the creature of the Congress, and addi-
tional changes and adjustments can be introduced that
bring topline turbulence and program instability.

A.2 BUDGET FORMULATION AND JUSTIFICATION

This section of our study addresses the processes of
budget formulation and justification. It takes those data
capabilities of the Services and indicates the intricate
details of the budget formulation (inside DOD) and justi-
fication (to Congress) process which is a. key aspect of
the overall moneyflow described in our introductory sec-
tion to this chapter. As we shall demonstrate, programs
are ranked and priorities established and assessed during
budget formulation and justification. 1In a later chapter,
our study addresses how the ranking of priorities can form
the basis of a strategy for dealing with topline budget
turbulence.

A brief overview of the processes of DOD budget formu-
lation, justification, and execution is described herein.
Particular interest is focused on formulation and
justification.

The budget process represents the terminal phase of a
lengthy and continuous system to optimize the national
defense effort. The system of which the budget process is
a part is the DOD PPBS. This system is an economic pro-
cess to allocate scarce resources to the various segments
of the national defense effort. 1In operation, this system
includes numerous subsystems and countless decision
points. The system is highly structured and strongly for-
mal procedure oriented. The zero-based budgeting (ZBB)
concepts introduced by the Carter administration have not
been a replacement of PPBS; ZBB represented a new feature
for consideration in programming and budgeting and has, in
fact, been absorbed within the PPBS. The ZBB feature re-
tained the prioritization of programs with a "base" and
"bands" or "levels" above the base that are options.



In this section we will discuss Service budget formu-
lation, justification and execution within the framework
of the total PPBS.

There is considerable uniformity in concepts and pro-
cedures used by the Services in conducting the budget pro-
cess. This uniformity results from the emphasis upon for-
mal procedures from OSD, mutuality of the basic problems
that must be addressed by all of the Services, and the
fairly long period of time that the PPBS has been in oper-
ation. Since the PPBS has existed in DOD for almost 20
years, there has undoubtedly been a consistent movement
among the Services to refine their systems, adopting ideas
from each other and from OSD, leading to the adoption of
fairly standard procedures.

Since the Services employ similar procedures, there is
no attempt to discuss each Service in turn; rather, the
Army, Navy, and Air Force will be treated together de-
scribing the basic approaches used and pointing out excep-
tions to the common procedures, where applicable.

A.2.1 Budget Formulation Overview

The publication of the Consolidated Guidance (CG) in
February or March technically initiates the programming
and budgeting process leading to the submission of Service
budgets to OSD in the latter part of September. However,
the CG is merely one element of a total system that is
operating continuously. Furthermore, the Services have
already been involved in activities associated directly
with budget formulation.

The Services already have a "target" TOA figure for
the total Service budget for the budget year in the Janu-
ary FYDP. This TOA is associated with programs and force
levels that represent an extension of the budget being
considered by the Congress at that time for the coming
fiscal year. Through the JCS, the Services have been par-
ticipating in planning studies under the Joint Strategic
Planning System (JSPS). Internally the Services have been
conducting force structure studies beginning in the fall
time period prior to the issuance of the CG. Products of
these studies in the JCS and the Services influence the CG
and affect the programming and budgeting activities relat-
ing to the coming budget cycle as well as the out-years.
Furthermore, the Services have requested, or are request-
ing, budgets from their subordinate organizations to pro-
vide information for their overall Service budgets by the
time the CG is published. These processes were discussed
earlier in our introduction to this chapter.



The three Services maintain relatively large staffs to
perform their planning studies. The staff chiefs of these
activities are Deputy Chiefs of Staff who are designated
as chiefs of plans and operations. These staffs interact
continuously with the staff of the JCS, especially with
the J-5 (Plans & Policy) Division.

As operated in the Services, the PPBS ensures that
most of the Service planning that directly impacts on re-
source requirements to be shown in the following October
budget has been accomplished by early spring. Translation
of plans into programs to determine specific time phasing
of these requirements and resource levels by activities
and subactivities is underway. Budgets from subordinate
organizations are being analyzed not only for the content
of the priced-out programs but also for the appropriate-
ness of the prices used.

"In the Navy, the programming phase of the PPBS process
is under the cognizance of the Director of the Program
Planning Office, an integral part of the Office of the
Chief of Naval Operations; however, the operational direc-
tion of the programming process is performed by the Chief
of the General Planning and Programming Division. The
Directorate of Program Analysis and Evaluation leads the
programming effort in the Army. This is a special staff
office reporting to the Director of the Army staff who is
in the Office of the Army Chief of Staff. 1In the Air
Force, the Directorate of Programs is a major component of
the office of the Deputy Chief of Staff, Programs and
Evaluation.

In the three Services the program offices headed by
officers at the two-star level are responsible for provid-
ing program guidance, direction, and instructions during
the programming phase. These offices put together the
Service POMs, develop Service positions on OSD issue
papers, develop responses to PDMs, and generally lead the
Service programming processes until final APDMs are re-
ceived and the emphasis shifts to budget preparation.

When this shift occurs, the leadership of the overall
program/budget effort goes to the head of the Service bud-
get office--the Navy Director of Budget and Reports, the
Director of the Army Budget and the Air Force Director of
Budget. All of these offices are in the offices of the
comptrollers of the respective Services, although the Navy
Director of Budget and Reports and his staff are also
identified as the Fiscal Management Division in the Office
of the Director of Program Planning.



The Services maintain staff committees that play im-
portant roles in the formulation and review of programs
and budgets. As shown in Figure A-1, the structure and
levels of these committees are similar in all three Ser-
vices. The workhorse committees of the program/budget
process are the Army Program and Budget Committee (PBC),
the Navy Program Development Review Committee (PDRC) plus
the informal Navy Budget Review Group, and the Air Force
Program Review Committee (PRC). These committees review
in depth all program and budget submissions and issues,
including responses to special OSD requirements. They
present the results of their reviews with their recommen-
dations, on an exception basis, to the senior committees.

In the Army the operational chairmanship of the PBC
shifts from the Director of Program Analysis and Evalua-
tion to the Director of the Army Budget when the pro-
gramming phase is completed. In the Navy and Air Force,
the directors of the program offices continue to chair the
PDRC and the PRC, respectively, but operationally, the
directors of the budget offices lead the review processes,
conduct the necessary staff work with senior Service offi-
cials, and represent the Service in the 0SD reviews. Dur-
ing the OSD budget review phase the Service justification
and review process must be accelerated, because most Ser-
vice actions must be completed in a very few days and
often in a matter of hours. At these times the directors
of the budget activities normally have the leadership
responsibility. Time does not permit the normal function-
ing of official, formal review committees, so Service re-
sponses are handled as accelerated staff actions with
staff coordination and high-level approval on an excep-
tional, as-required basis.

A.2.2 Budget Justification Overview

All of the Services have reasonably uniform procedures
requiring budget justification by their subordinate activ-
ities. Leadership in conducting reviews is a budget func-
tion but programmers play an active role in these reviews
to ensure that budgets have been prepared consistent with
program guidance.

A similar concept is followed in the OSD review of the
Service budgets. As stated earlier, the Service budget
officers have the leadership responsibility in justifying
their budgets. The OASD/Comptroller has the responsibil-
ity to verify that the Services have complied with SECDEF
program and budget guidance, including the directions con-
tained in the PDM and APDM, and that resource pricing is
appropriate. OSD reviews are conducted in coordination
with OSD functional staff program analysts.
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FIGURE A-1l
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Justification of Service budgets to the Congress is
primarily a responsibility of the Services although there
is extensive OSD participation. Leadership during the
Congressional reviews definitely resides with the 0SD
Comptroller, but staff officials who have program respon-
sibility for functional areas are actively involved in
justifying their programs.

A.2.3 Budget Execution Overview

Budget execution processes are also consistent among
the Services. After funds have been made available
through Congressional appropriations, they are apportioned
to the Services by the Office of Management and Budget.
The Services, in turn, allocate them to their subordinate
activities through their operating budgets. Accounting
offices establish the necessary records of fund authoriza-
tions, and the Services may obligate and spend the appro-
priated funds made available to them.

Very detailed records of expenditures are maintained
at the lowest levels of command but more summary-level
information is provided on a monthly basis to the higher
levels of command within the Services. Nevertheless, the
level of detail, particularly in the logistic support
areas, is sufficient to permit higher functional area man-
agers to understand in depth how program execution is pro-
ceeding. For example, the Naval Air Systems Command has
comprehensive data available on a regular, recurring basis
to understand the progress of programs such as airframe
reworks, engine overhauls and depot-level component repair
whether performed in the Naval Air Rework Facilities or on
contract.
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APPENDIX B

TURBULENCE CHARACTERISTICS

B.1l INTRODUCTION

The budget structure and budget formulation process
described in Chapter 2.0 and in Appendix A provide a
qualitative description and characterization of budget
turbulence. It also provides a framework for the quanti-
tative characterization of budget turbulence delineated in
this appendix. The money flow process given in Chapter 2.0,

provides a basis for describing and quantifying budget

turbulence at the various steps of the money flow process.

The topline budget turbulence quantitative analysis is
based on an evaluation of historical budget and economic
data extending back to 1950. This period of time was
selected because it provides a reasonable data base for
statistical analysis, and it contains two wars with
different characteristics. 1In addition, the budget data

are reasonably consistent during this time period.



As used in this study, budget turbulence refers to the
changes in the DOD budget that have an impact on the DOD
and Service appropriations categories and acquisition
programs. A number of measures are used herein to
characterize turbulence. One measure is the absolute year-
to-year budget changes. Another is the relative change
from year to year expressed in percent. These basic
measures are used to derive statistical measures such as

standard deviations, averages, and ranges of the variables.

The quantitative characterization of budget turbulence
provides a basis for understanding the factors that cause
fluctuations in the DOD budget. Furthermore,
understanding the historical trends and behavior patterns
characteristic of the DOD budget serves to support
development of strategies for dealing with topline budget

turbulence and evaluating these strategies.

Turbulence is characterized at each level of the
fundamental money flow process shown in Figure B-1l.
Section B.2 treats the primary external determinates of
turbulence including the national economy, state and local
government spending, and the relatiénship between Federal
Government defense and nondefense spending. This
treatment describes spending considerations associated

with blocks 1, 2, 3, and 5 in Figure B-1l. Section B.3



FIGURE B-1
Fundamental Money Flow: Opportunities for
Turbulence Introduction and Priority Setting
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defines the budget terms used in DOD and further describes
the DOD budget and spending associated with block 5 in the

fundamental money flow chart.

Section B.4 describes the turbulence statistics for
DOD TOA and the principal appropriations accounts at the
block 6 level in the money flowchart. The specific
principal appropriations accounts used in the analysis are
Military Personnel, Procurement, Operations and

Maintenance, RDT&E, and Retired Pay.

The remaining sections go below the broad
appropriations categories and trace through the linkages
in the transmission mechanism for turbulence. Section B.5
describes turbulence in the procurement appropriations
which are shown in blocks 7, 8, 9, 10, and 11 in the money
flowchart. Section B.6 describes turbulence in specific
acquisition programs, such as the F-15, TRIDENT submarine,
and DIVAD gun. Only representative acquisition programs
were investigated because of the scope of the study
efforts. These acquisitiqn programs are at the block 12
level in the money flowchart. Finally, section B.7
describes how turbulence is transmitted from one level in
the budget to successive lower levels. The transmission
of turbulence provides a basis for determining which
levels and what types of turbulence should ke considered

in devising and analyzing strateqgies.
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B.2 TURBULENCE HISTORY

This section chronicles budget turbulence, in absolute
amounts, as it has occurred at the various levels of the
money flow process outlined in Chapter 2.0. Turbulence
can be traced as changes in the Gross National Product
(GNP) impact on the major components of GNP: government,
(Federal state, and local), personal consumption and
private investment. From that point, turbulence is traced
to changes in total defense expenditures and. then to the
various functional appropriation components that make up
defense expenditures (RDT&E, O&M, etc.). Subsequently,
changes in subcategories are discussed within each of
these appropriation categories. For example, under the
appropriation category of Procurement, turbulence among
the various components of Procurement, i.e., missiles,

ships, etc., is examined and guantified.

B.2.1 Macroeconomic turbulence

Changing economic conditions, both domestic and
worldwide, induce changes in our macroeconomic situation.
The best measure or vardstick of macroeconomic activitv is
the GNP. The GNP is defined as the market value of new

final goods and services produced bv the nation dur ing



some period of time, usually a year or a fraction of a
yvear. The three major components of the GNP are personal
consumption, gross private domestic investment, and
government. This relationship is usually expressed as
GNP = C + I + G, which stands for the three major
components. A fourth component, net exports of goods and
services, is also counted. However, this component

historically has been so small as to be ignored.

Figure B-2 pictures the growth of "real" GNP from 1950
through 1981, expressed in constant dollars using the
Implicit Price Deflator GNP price index of the U.S.
Department of Commerce. Although the real growth rate has
been relatively constant upward, there have been
fluctuations over the last three decades. These
fluctuations, termed "business cycles" by economists, stem
from the fact that business conditions rarely stand
still. Economic expansion gives way to recession which,
in turn, bottoms out and recovery begins. Business cycles
generally have four phases: recession, trough, expansion,
and peak. Figure B-3 illustrates these successive phases
of the business cycle. Each phase passes into the next
and is characterized by different economic conditions.
During the 1950-1981 period the United States experienced
seven business cycle expansion and contractions. The
dates of these business cycles peaks and troughs from 1949

through 1981 are listed in the Table B-l.
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FIGURE B-3
Phases of Business Cycle
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Source:

TABLE B-1

Business Cycle Dates

Trough

October 1949
May 1954
April 1958
February 1961
November 1970
March 1975

July 1980

Peak

July 1953
August 1957
April 1960
December 1969
November 1973
January 1980

July 1981

National Bureau of Economic Research Inc.




These business cycles have characterized the
industrialized nations of the world for the last century
and a half, that is, ever since an elaborate,
interdependent money economy began to replace a relatively
self-sufficient precommercial society. In the past it was
thought that ups and downs in economic activity were
inevitable and that they occurred with a fair degree of
reqularity. Economists have delineated waves of activity
of different duration. There are long swings of 25-40
vear duration known as "Kondratieff waves," 8-10 year
swings known as "Juglar cycles," and short fluctuations of
four years known as "Kitchin cycles." The idea that these
cycles were caused by "natural forces" has lost favor
among economists today due to a lack of empirical
evidence, especially in light of the rather unpredictable
behavior illustrated in Table B-l. Conventional wisdom
views cycles as induced by incorrect fiscal and monetary
policies pursued by the Federal Government and by changes
in the structural relationships within the economy among
agriculture, manufacturing, and service industries.
Leaving aside the causes of these cyéles, let us examine
the impact of these cycles on the three major components

of GNP, consumption, investment, and government spending.

Figure B-4 illustrates the three major components of

GNP from 1950 to 1981. Though consumption still dominates



IT-€

e ———

FIGURE B-4
GNP BY MAJOR COMPONENTS

1800 e 5
B
I
t 800 7
I L
O f H
N i
= 600 % L
0 .
E :
D e
0 400
L
L sl e
A T s e

50 59 69 79
54 64 74

INVESTMENT
______ GOVT PURCHASE
ot CONSUMPTION




GNP, note the postwar growth in government expenditure and
in investment. In terms of fluctuations, consumption has
remained relatively stable and, to a lesser degree, soO has
government expenditures. The investment component is the
most volatile. This is understandable if we realize that
investment depends largely on the dynamic and relatively
unpredictable elements of growth within the system, and,
importantly, on elements that introduce shocks to the
economic system itself: technology, politics, optimistic
and pessimistic expectations, governmental tax and
expenditure, changes in the supply of money, legislative

policies, and more.

As Figure B-5 illustrates, the portion of GNP produced
for Federal, state, and local government goods and
services has declined in the three decades since World War
IT. It is important to recognize that the "government"
component of GNP represents spending for goods and
services purchased by the government from the private

' such as social

sector. Government "transfer payments,'
security, welfare, unemployment insurance, and other
government programs that do not represent goods and
services produced and sold to the government, are not
included in the "government" component of GNP. Thus,

while government spending for goods and services as a

percent of GNP has declined in recent years, government




FIGURE B-5
GOVERNMENT AS A PERCENT OF GNP
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"hudgets" as a percent of GNP have increased. This is
because the total Federal, state, and local government
budgets include both spending for new goods and services
and transfer payments. It is the growth of transfer
payment programs at all levels of government since World
War II that has stimulated the growth in the size of

government.

Before World War I, Federal, state, and local
government expenditures for goods and services amounted to
little more than one-twelfth of our whole national
income. However, during World War II, it became necessary
for the government to consume about half of the nation's
greatly expanded output. Government purchases of goods
and services receded from its World War II peak but did
not drop to the prewar levels. One trend that is apparent
from Figure B-5 is the significant drop in government
goods and services purchases as a percent of GNP during
the 1970s. Part of this can be attributed to the winding
down of the Vietnamese Conflict. It may also reflect
dissatisfaction with some human need expenditures. The
next section will examaine the three components which make

up the government sector: Federal, state, and local.



B.2.2. Government Sector Turbulence

Prior to the 1930s, local government was by far the
most important of the three components of government. The
Federal government did little more* than pay for national
defense, meet payments and interest on past wars, and
finance a few public works. However, Federal expenditure
rose sharply in the Great Depression, and even more during
World War II. Since the war, Federal expenditures have
generally continued to rise. However, the most
significant growth since World War II in government has
come from the state and local sectors. The compounded
annual rate of growth from 1950-1981 for the Federal
sector was 2.8 percent. The growth for the state and
local sector for the same time period was 4.1 percent.
Figure B-6 illustrates the trend of government
expenditures for goods and services, broken out by
Federal, and state and local sectors, from 1950 through

1981 in constant FY 72 dollars.

In addition to examining the government component of
GNP which only addresses purchases of goods and services,
we can shift our focus to the total Federal budget and
examine the relative proportion of defense to nondefense
expenditures. This comparison includes all Federal budget
dollars, both those spent for transfer pavments and those

that are excluded from GNP.
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FIGURE B-6
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If we break out Federal expenditures between defense
and nondefense expenditures, we get an interesting picture
of trends of government expenditures in the past three
decades. Figure B-7 illustrates how the portion of the
Federal expenditures allocated to defense has shrunk
relative to the nondefense sector. Dr. Jack Borsting,
former Assistant Secretary of Defense (Comptroller),
further disaggregated the total Federal budget into three
categories as follows: defense, human resources, and all
other functions of government.(l) During the decade of
the 1940s and 1950s, over 50 percent of the Federal budget
went for defense with the remaining portion about evenly
split between human resources and all other activities.

In the decade of the 1970s and the remainder of this
decade, defense will average about 30 percent of the

Federal budget.

We have now followed the money flow process down to
the defense expenditure level. The next section will
examine trends in defense expenditures over the past three

decades.

B.3 QUANTITATIVE ANALYSIS OF DOD TOPLINE BUDGET TURBULENCE

As previously discussed, the topline budget turbulence

refers to the changes in the DOD budget that impact on the



g1-¢

FIGURE B-7

Defense vs. Nondefense Programs
(Federal Outlays)
$ Billions
Constant FY 82 Dollars

KENNEDY FORD GARTER
' .
ADMINISTRATIONS  TRUMAN | eisentowen | [Jornson] mixon |~ | | reacan
DEFENSE ACQUISITION PPOS DSARC A109
MILESTONES A A A A A
DEFENSE i
REORGANIZATION
REFORM . CARLUCCH
WARS [ | Arorm | vieTnAM ACT INITIATIVES
575 | KOREA CARTER _|
NON DEFENSE

HUMAN RESOURCES
500 |- EDUCATION
HEALTH

INCOME SECURITY
EMPLOYMENT
TRAINING

400 - VETERANS BENEFITS
SOCIAL SERVICES

300

200

L

B T g

L CARTER
i
1

100}/
[
|

obiaaa v sialoanstbay &
1950 1955 1960 1965 1970 1975 1980 1986

SOURCE: BORSTING, J.R., “DECISION MAKING AT THE TOP”, MANAGEMENT SCIENCE. VOL. 28, NO. 4, APRIL 1982.
QUALITATIVE INFORMATION ADDED BY AUTHORS.




DOD and service appropriations categories and acquisition
programs. The program turbulence and interactions among
service budget accounts are not the results of a simple
cause~and-effect relationship. Nevertheless, budget
turbulence necessarily causes turbulence helow the topline
DOD budget requiring attention to turbulence in terms of
various budget accounts, activities, and program levels
(i.e., Program element numbers (PENS)/line-item numbers

(LINS)).

The quantitative analysis of budget turbulence
addresses trends in defense spending and evaluates the
turbulence in the DOD budget from fiscal year to fiscal
year since 1950. The examination includes data analysis
of TOA data but does not include FYDP projected estimates
or actual data. Three categories of budgetary data have
been defined as the basis for this quantitative analysis:
(1) topline DOD TOA trends from FY 50 through FY 81, (2)
selected major appropriation accounts from FY 64 through
FY 81, and (3) selected service weapons systems
procurement data (i.e., program line-item data) from FY 80

through FY 83.

Prior to discussing each of these categories in
greater detail, definitions of budget terms are described

in the following paragraphs.



B.3.1 Definitions of DOD Budget Terms

The following budget definitions describe the terms

TOA, Budget Authority, and Outlays:

c Total Obligational Authority (TOA). TOA refers

to the value of the direct defense program for
each year. The direct program for a particular
year is financed in part from prior year balances

of Budget Authority. TOA does not reflect certain

transactions, such as trust fund sales, but does
include the proceeds of off-the-shelf sales to
other nations which are used to acquire new items
(inventory replacement). Thus, the TOA for DOD,
a service, or a program for any particular year

may vary from that year's Budget Authority.

. Budget Authority (BA). Budget Authority (BA)

represents the legal authority to incur

obligations. That is, it is the authority to
hire personnel or enter into contracts involving
expenditures of funds from the Treasury within a

specified period of time.



Various accounts (i.e., R&D, aircraft, or
ship appropriations) have associated periods
of time (1, 3, or 5 years, respectively)
within which the funds must be obligated
(i.e., liability is incurred). In most
cases, Budget Authority is provided by the
appropriation process. The most significant
exceptions involve the transactions of the
trust fund for foreign military sales and

sales from stockpile.

Outlays. Outlays represent expenditures or
net checks issued. On the average, about
three-fourths of the outlays for a fiscal
year result from the fiscal year's Budget
Authority. The remainder will result from
the Budget Authority provided in previous

years. There is a constant pressure exerted

to incur Obligations and Outlays in the same
year as the Budget Authority. The funds are
carried in the appropriate account for a
specific segment of time beyond the period
for obligation. After that period, small
outlays are authorized from special service
accounts established for that purpose.
Significant tardy outlays require passage of

a special bill by Congress.
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These definitions were developed based on information
contained in DOD budget references. Three categories of
budget data are described in greater detail in the

following paragraphs.

B.3.2 Topline DOD TOA Historv From FY 50 Through FY 81

The analysis of TOA history from FY 50 through FY 81
examines long-term trends in defense spending and the
variability of the DOD budget over the last three
decades. The graphic portrayal of this information
provides a comparative analysis of the behavior pattern of
the DOD budget and an historical perspective of this
behavior pattern as influenced by wars, changes in
administrations, geopolitical milestones, and defense

acquisition milestones.

Extensive commentary and analysis have been published
on the trends in DOD spending and the historic impact of
the DOD budget on the nation's economy. The following
discussion of budgetary trends is not intended to merely
repeat what has been examined before, but to provide a
means of reference and insight into those historic factors

contributing to topline budget turbulence.



Measured in constant fiscal year 1983 dollars, TOA for
defense followed a generally rising trend in the 1950s and
1960s, peaking during the Vietnam War period. TOA then
declined sharply in real terms until 1975, after which it
began to increase modestly. TOA continued to rise through
the remainder of the decade and today approximates the level
of the early 1960s. Figure B-8 illustrates these trends.
Another way of looking at defense expenditure trends is as
a percent of GNP. Figure B-9 shows that defense spending as
a percent of GNP has fluctuated within a relatively narrow
band, typically ranging from 8 to 10 percent of the GNP.
After the Vietnam War, however, defense spending fell quickly
to about 5 percent of GNP. The last several years have seen

defense spending as a percentage of GNP begin to rise.

B.4 DOD TOA AND PRINCIPAL APPROPRIATION TURBULENCE

This section provides a detailed analysis of the
turbulence inherent in the DOD budget from FY 64 through

FY 81 by TOA and principal appropriations accounts (i.e.,
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Military Personnel, Operations and Maintenance (O&M),
Procurement, RDT&E, and Retired Pay). The FY 64-FY 81
time frame was selected to establish a period for
maintaining consistency in budget definitions and data
orientation as well as appropriations account line-item
data. Prior to FY 64 procurement account line-item data
entries were not similar to the current procurement
line-item data. A similar situation existed in the Navy
procurement account from 1964 through 1974. Prior to 1974
the Navy procurement appropriation financed the
procurement of aircraft, missiles, associated support
equipment, spares, and modifications for Navy and Marine
Corps Air Wings. Beginning in 1974 these programs were
financed in two new appropriations: Aircraft Procurement
and Weapons Procurement, Navy. In order to maintain a
consistent audit of appropriations in service procurement
accounts, the Total Direct Obligations dollar ‘amounts were
used. These amounts were listed in current year dollars

and converted to FY 83 constant dollars.

The historical summary of topline TOA from
FY 64-FY 81, by appropriation account, in both current and
constant FY 83 dollars, was obtained from the OSD
Comptroller (March 1982) National Defense Budget Estimates
for FY 83. This historical summary is shown in

Figure B-10 for constant FY 83 dollars.
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The total DOD TOA and the five principal
appropriations accounts shown in Figure B-10 were analyzed
statistically to determine turbulence. As described in
the introduction to this chapter, both the absolute amount
of change and the relative change are two dimensions of
turbulence that are of interest. Both the absolute and
the relative changes were analyzed for total TOA and the
princpal appropriation accounts. The analysis derived the
following statistical measures: range, arithmetic mean,
and the standard deviation for both the absolute and
relative changes in TOA and all the principal
appropriation accounts. These statistical measures are
relatively sensitive for small samples and are affected by
extreme variations within the data. However, the range
and standard deviation do provide a straightforward means
of numerically rank-ordering the turbulence among

appropriation accounts.

Figure B-1l1 shows the total DOD TOA for the FY 64-FY
81 period. The DOD TOA annual absolute changes for this
time period are shown in Figure B-12. Also given in this
figure are the maximum range ($61.6 billion), the peak
from the average ($39.9 billion), the low
(-$21.7 billion), and the standard deviation
($14.73 billion). Figure B-13 shows the statistics for

the relative changes in DOD TOA.
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The plots and the statistics for the principal

appropriation accounts are given in the following figures.

. Figure B-14: Procurement - TOA

. Figure B-15: Procurement - Absolute Change

. Figure B-16: Procurement - Relative Change

: Figure B-17: O&M - TOA

. Figure B-18: O&M - Absolute Change

5 Figure B-19: O&M - Relative Change

. Figure B-20: Military Personnel - TOA

. Figure B-21: Military Personnel - Absolute Change

c Figure B-22: Military Personnel - Relative Change

. Figure B-23: RDT&E - TOA

. Figure B-24: RDT&E - Absolute Change

A Figure B-25: RDT&E - Relative Change

. Figure B-26: Retired Pay - TOA

. Figure B-27: Retired Pay - Absolute Change
. Figure B-28: Retired Pay - Relative Change.

For convenience, these figures are located at the end of
this appendix starting on page B-58. The statistics from
these figures are aggregated in Table B-2 so comparison

among the accounts may be made.
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TABLE B-2

Annual Change

Absolute Dollar Changes (FY 83

Budget Account

TOA

(For comparison only)
1. Procurement

2. O0os&M

3. Military Personnel
4. RDT&E

5. Retired Pay

Range

61.6

30.5
18.1

13.8

Max

Percentage Change

TOA

(For comparison only)
l. Procurement

2. O&M

3. Military Personnel
4. RDT&E

5. Retired Pay

31.4

59.9
32.1
21.8

22.7

21.7

44,3
20.6
11.4
11.8

12.8

$B)
Standard
Min Deviation
-21.7 14,73
-9.4 7.48
-7.1 4.39
-6.6 3.52
=-2.5 1.10
0.4 0.10
-9.6 7.57
-15.6 15.74
-11.4 7.97
-10.4 5.64
-10.9 5.66
2.8 3.01



The following observations can be made following an
analysis of Figures B-14 through B-28 and the statistics

in Table B-2:

. The Procurement account, generally running
between $30 billion to $70 billion annually,
undergoes more fluctuations (i.e., annual changes
and absolute changes) than any other
appropriations account used in this comparison.
After experiencing a long-term decline since the
mid-60s, this account has increased most
significantly (in absolute terms) since the

mid-70s.

. The O&M account ranges between $44 billion and
$69 billion annually and undergoes less
fluctuation annually than procurement, but more
than the remaining accounts. However, the rate
of increase in this account has been more

moderate than procurement since FY 75.

= The Military Personnel and RDT&E accounts undergo
similar annual changes, though the personnel
account ranges from $43 billion to $73 billion
annually, and the RDT&E account ranges from $16

»illion to $23 billion annually. Though the



RDT&E account is small in comparison to the
Procurement and Operations accounts, and quite
stable (in absolute terms), it has significant
influence on the modernization of the force
structure, particularly in the technology
development, innovative modifications, and dollar
costs that are passed on to the equipment and O&M

accounts.

The Retired Pay Account has increased steadily
with time (supporting a larger retirement base)
and the annual changes have steadily decreased

since 1964,

B.5 PROCUREMENT TURBULENCE

Although the other principal appropriations are of
some interest, it is turbulence in the procurement
appropriations that is of central concern in this study.
Turbulence measurements for the procurement account and
the principal equipment accounts, i.e., aircraft,
missiles/weapons, ships, combat vehicles, and other
procurement, were derived during this study. A discussion

of these efforts follows.

The analytical process for determining the turbulence

at this level is the same as that used for the DOD TOA and



the principal appropriation categories. The data used for
the analysis are from the budgets of the U.S. Government
FY 64-FY 83 published through OMB; the data are given in
total obligational authority. Plots are shown for the

relative (annual percent) change only as follows:

c Figure B-29: Total Procurement

5 Figure B-30: Total Aircraft

c Figure B-31: Total Missile

o Figure B-32: Shipbuilding and Conversion

C Figure B-33: Total Weapons and Combat Vehicles

d Figure B-34: Total Other.

These figures are at the end of this appendix starting at
page B-63. The turbulence statistics for both the absolute
and the relative changes were computed and are shown in

Tables B-3 and B-4, on pages B-66 and B-67.

B.6 ACQUISITION PROGRAM TURBULENCE

The purpose of this section is to identify and discuss
a method of analyzing budget turbulence in selected key
acquisition programs. The budget level associated with
specific acquisition programs is shown as Block 12 in
Figure B-l. Examples of specific acquisition programs are
the F/A-18, the Pershing II Missile, and the AEGIS Cruiser

CG-47.



Table B-5 depicts the budget categories and major
decision points for evaluating short-term topline budget
turbulence within the Procurement Account. This Structure
provides the means for tracing changes in the budget from
topline procurement TOA to selected weapon system programs
within each Service. 1Included within this structure is
the Congressional Authorization and Appropriations process
which encompasses tracing a selected program through each
major decision point in the authorization and
appropriation process (FY 80 through FY 83) from the
Presidential request through Congressional committees and

conferences until it is enacted into public law.

Specific programs (a total of 42) within each of the
Service procurement categories were selected to provide a
means of measuring budget turbulence within specific
program element numbers (PENs). These programs are shown
in Table B-5. Program selection criteria were based on
those PENs identified as stable programs within DOD and
on those reported to Congress in the Selected Acquisition
Reports. 1In addition, several of these pPrograms have been
the subject of numerous studies and Congressional hearings
- On weapon systems cost growth, system acquisition management,
program stretchout, and efficiency of weapon acquisition

policies and procedures.

The analysis is based on budgetary data obtained from

the OSD Comptroller, National Defense Budget Estimates for
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FY 80
TOA
Actual

DOD TOA (lopline)
DOD Procurement (TOA)
Service Procurement (TOA)
- U.S. Army
- Aircraft
- Missiles
- Weapons/Combat
Vehicles
= U.S. Navy
- Aircraft
- Missiles (Weapons)
- Shipbuilding and Conversion
- Marine Corps Procurement

- U.S. Air Force

- Aircraft
- Missiles

TABLE B-5
structure Model for DOD Topline
Budget Turbulence Analysis

Structure Model for DOD Topline Budget Turbulence Analysis
(Budget data for each row and column entry in this
matrix are included in Appendix D)

FY 81 FY 82 FY 83
Carter Reagan TOA Carter Reagan TOA Reagan TOA
Revised amendment Approved Revised Budget Approved Initial Approved
Estimates (incl. Supple- Estimates Amendment Request

mental Request)

A

~

(Annual Congressional authorizations and
Appropriations Processes)

Author izations Process appropriations Process

House HOUSE Senate SENATE A CONFERENCE House HOUSE Senate SENATE
Armed Armed Appro- Appr o-

Services Services priations priations

(HASC) (SASC) (HAC) (SAC)

CONFERENCE
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FY 80

TOA
AcFual

Selected Weapons Systems

Acquisition Programs by

Service and Procurement

Account (N = 42)

.o U.S. Army (N = 11)

- Aircraft (N = 2)

S= Bl ackhawk UH-60A

== Apache AH-64

- Missiles (N = 5)
- Hellfire
== MLRS
== Patriot
-— Stinger
- Pershing II

- Weapons/Combat vehicles (N
- Fighting Vehicle System

--  M60A3 Tank
- M1 Tank
== DIVAD

TABLIT B-5 (cont'd)
Structure Model for DOD Topline
Budget Turbulence Analysis

Structure Model for DOD Topline Budget Turbulence Analysis

(Budget data for each row and column entry in this
matrix are included in Appendix D)

FY 81 FY 82 FY 83
Carter Reagan TOA Carter Reagan TOA Reagan TOA
Revised Amendment Approved Revised Budget Approved Initial Approved
Estimates (incl. Supple- Estimates Amendment Request
mental Request)

4)

A

-

House

Armed
Services
(HASC)

(Annual Congressional Authorizations and

Authorizations Process

HOUSE

Senate

Armed
Services
(SASC)

SENATE

Appropriations Processes)

Appropriations Process

CONFERENCE House HOUSE  Senate SENATE
Appro- Appro-
priations priations
(HAC) (SAC)

)

CONFERENCE
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TABLE B-5 (cont'd)
Structure Model for DOD Topline
Budget Turbulence Analysis
Structure Model for DOD Topline Budget Turbulence Analysis

(Budget data for each row and column entry in this
matrix are included in Appendix D)

FY 80 FY 81 FY 82 FY 83
TOA Carter Reagan TOA Carter Reagan TOA Reagan TOR
Actual Revised Amendment Approved Revised Budget Approved initial hppr owed
Estimates (incl. Supple- Estimates Amendment Reguest

Selected Weapons Systems
Acquisition Procrams by
Service and Procurement
Account (cont'd)

. U.S. Navy (N = 18)

- Aircraft (N = 7)
- BA-6E Intruder
- F-14A Tomcat
- F/A-18 Hornet
-— AV-8B Harrier
- CH-53A Super Stallion
- p-3C Orion
- SH-60B Seahawk

- Missiles (N = 4)
- Tomahawk
- Sidewinder
- phoenix
o HARM

- shipbuilding and Conversion (N = 6)

- PTRIDENT Submar ine (SSBN)
- NIMITZ Carcier (CVN)

-- SSN-688 Attack Submarine
-— LSD~41

--  FFG-7

-~ CG-47

= Mar ine Corps Procurement (N =
-— LVT 7al

mental Request)

1)

__A

(Annual Congressional Authorizations and
Appropriations Processes)

Authorizations Process Appropriations Process

House HOUSE Senate SENATE CONFERENCE House HOUSE Senate SENATE CONFERENCE
Armed Armed ApprLo- Appro-

Services Services priations priations

(HASC) {SASC) (HAC) (SAC)

S
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TABLE B-5 (cont'd)
Structure Model for DOD Topline
Budget Turbulence Analysis

Structure Model for DOD Topline Budget Turbulence Analysis
(Budget data for each row and column entry in this
matrix are included in Appendix D)

FY 80 FY 81 FY 82 FY 83
TOA Carter Reagan TOA Carter Reagan TOA Reagan TOA
Actual Revised Amendment Approved Revised Budget Approved Initial Approved
Estimates (incl. Supple- Estimates Amendment Request

mental Request)

Selected Weapons Systems
Acquisition Programs by
Service and Procurement
Account {(cont'd)

o0 U.S. Air Force (N = 13)

= Aircraft (N = 5)
o F-15 Eagle
- F-16 Falcon
== A-10 Thunderbolt 11
o= E-3A Sentry
--  B-1B,

- Missiles (N = B8)
— ALCM
oo GLCM
- Sidewinder
=0 Sparrow
-— IR Maverick
- Minuteman II/III ICBM
- Mobile ICBM-MX
= DSCS 111

A

-

(Annual Congressional Authorizations and
Appropriations Processes)

Authorizations Process Appropriations Process
House HOUSE Senate SENATE CONFERENCE House HOUSE Senate SENATE
Armed Armed Appro- Appro-
Services Services priations priations

(HASC) (SASC) (HAC) (SAC)

~

CONFERENCE



FY 83, Congressional Military Posture, DOD Authorizations
and Appropriations testimony (FY 81, FY 82, and FY 83)
and the Data Resources, Inc., (DRI BUDGETRACK data

(2) (3) (4) (5)

base. BUDGETRACK is a data base containing

the history of programs as they are acted upon by Congress.

Procurement data (dollar amounts and equipment
quantities) are for the Carter and Reagan administrations

and include the following:

. The approved Procurement TOA for FY 80
. The revised Carter request for FY 81
. The Reagan supplemental amendment to the Carter

FY 81 request and the Reagan FY 82 budget

amendment

b The initial Reagan FY 83 request.

The following procurement categories were selected:

. U.S. Army: Aircraft, Missile, Weapons/Combat

Vehicle Procurement

C U.S. Navy: Aircraft, Shipbuilding and

Conversion, Weapons, Marine Corps Procurement
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. U.S. Air Force: Aircraft and Missile Procurement.

The BUDGETRACK data base was accessed to provide Con-
gressional budget history of selected weapons systems from
FY 80 through FY 83. 1In addition, footnotes on each se-
lected system have been edited and included in the output
to provide an explanation of the significant actions
associated with the fluctuations in the procurement item
quantities and dollar amounts as these programs passed

through the Congressional approval processes.

The selected program procurement data, documentation,
and assumptions are included in Appendix E, Volume III
These data have been structured to serve two functions:
first, to graphically portray the DOD procurement budget
turbulence generated by changing administrations and
Presidential requests, and by the changes generated by
internal Congressional authorization and appropriations
processes. Second, this methodology provides a framework
for quantitatively analyzing the absolute changes and net
percent changes at different procurement activity levels.
The differences between the requested funds for a particular
procurement and the funds resulting from various congressional

actions are shown ir Appendix E for the selected procurement,

A detailed statistical analysis of the procurement

data contained in Appendix E, was outside the scope
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of work. However, the raw data have been incorporated
into the report to provide additioﬁal insight into the
behavior pattern of topline turbulence and to illustrate
how changes in specific PENs impact on service procurement

appropriations.

B.7 TRANSMISSION OF TURBULENCE

In the previous section we measured budget turbulence
as it occurs throughout the money flow process. There is
a more fundamental question that remains to be answered:
Does the turbulence at one level of the money flow process
induce turbulence at another level of the money flow
process? One method of determining an answer to this
question involves the statistical measurement of
turbulence at one level and the corresponding turbulence
at another level. For example, are large changes at one
level associated with large changes at another level over
a given time period? Or are large changes at one level
associated with seemingly random changes at another
level? In the former case we may conclude that there is
some degree of correlation or relationship. In the
latter, we may conclude that there is little relationship

between the two.

In statistics, the degree of the relationship can be

quantified by use of the correlation coefficient. The
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correlation coefficient provides a measure of the degree
of linear dependence between two variables. TIf the
variables are independent, then the correlation
coefficient is zero. The correlation coefficient is
positive if there is linear dependence with large values
of one variable being associated with large values of the
other. 1If large values of one variable tend to be
associated with small values of the other, the correlation
coefficient is small. When. one variable is perfectly
predictable from the other on the basis of a linear
function, the correlation coefficient is +1 or -1. The
larger the correlation coefficient (in absolute value),
the greater the degree of linear dependence between the
variables. The correlation coefficient between x and V%

(rxy) can be expressed as:

Z(X -X) (Y -9
Yix - 52 Y - )2

R
il

Xy

It should be noted that variables having no causal
relationship can be highly correlated, that is, high r
does not necessarily establish the existence of a causal

connection.

The correlation between the turbulence at one budget

level and the next lower level can be visualized by
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graphing the two levels in the same figure. Figure B-35
shows the year-to-year dollar changes for both the GNP and
the Federal budget fof the 1950 to 1980 time frame.

Visual inspection of this figure reveals very little
similarity between the GNP and the Federal budget plots.
The correlation coefficient for these two time series is
0.06, which indicates no statistically significant
correlation between the turbulence in the dollar changes

in the GNP and the Federal budget.

Plots of the percent changes in the GNP and the
Federal budget for the 1950 to 1980 time frame are given
in Figure B-36. The lack of similarity between these two
plots is readily observed. This lack of correlation is
borne out by a correlation coefficient of 0.1l1, which
indicates no statistically significant correlation.
Turbulence data for the 1950 to 1980 period were also
plotted comparing changes in: (1) the Federal and the
defense budgets and (2) the defense and the procurement
budgets. These comparisons are shown in the following

figures:

Figure B-37: Correlation Between Changes in
Federal and Defense Budgets

(absolute)
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FIGURE B-35
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FIGURE B-36
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FIGURE B-37
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. Figure B-38: Correlation Between Percent Change

in Federal and Defense Budgets

s Figure B-39: Correlation Between Changes in
Defenses Budgets and Procurement

(absolute)

5 Figure B-40: Correlation Between Percent Change

in Defense Budget and Procurement.

The correlation coefficients for the data in these figures

are:

. Federal and Defense (absolute) 0.24
. Federal and Defense (percent change) 0.11
. Defense and Procurement (absolute) 0.90
. Defense and Procurement (percent change) 0.97

Correlation coefficients were calculated in order to
measure the turbulence transmission through the moneyflow
process into several major elements of the procurement
budgets. For consistency the 1964-1981 budget data
discussed in the preceeding section were used in this
analysis. The results of these calculations are presented
in two tables. Table B-6 presents a correlation

coefficient matrix that reflects the relationship of
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CORRELATION BETWEEN CHANGES IN DEFENSE BUDGETS & PROCUREMENT

FIGURE B-39
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FIGURE B-40

CORRELATION BETWEEN % CHANGE IN DEFENSE BUDGET & PROCUREMENT
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TABLE B-6

Correlation Matrix - Absolute Change
(1964-1981)

GNP FED DOD PROC A/C MSLE SHIPS W/COMB OTHER

GNP 1.0

FED -.26 1.0

DOD .21 .52 1.0

PROC .26 .36 .92 1.0

A/C .06 .35 .63 .73 1.0

MSLE -.15 .25 .18 =212 .17 1.0

SHIPS .22 .07 .59 .64 .20 -.25 1.0

W/COMB .17 .27 .75 .81 .39 .30 .58 1.0

OTHER .39 .37 .85 .85 .48 -.10 .79 .62 1.0

TABLE B-7
Correlation Matrix - Percentage Change
(1964-1981)

GNP FED DOD PROC A/C MSLE SHIPS W/COMB OTHER

GNP 1.0

FED -.15 1.0

DOD .26 .54 1.0

PROC .31 .39 .94 1.0

a/C .09 .49 .69 .71 1.0

MSLE -.20 .07 .22 .28 .27 1.0

SHIPS .32 .03 .53 .52 .33 -.22 1.0

W/COMB .24 .17 .76 .78 .41 .05 .67 1.0

OTHER .53 .26 .78 .78 .51 -.08 .83 .69 10



absolute year-to-year dollar changes from one money flow
level to another. Table B-7 presents a correlation
coefficient matrix that reflects the relaﬁionship of the
year-to-year percent dollar change from one money flow
level to another. Both tables present similar
information. First, budget turbulence does not seem to be
transmitted from the macroeconomic level of the total
national economy down to the topline DOD level or below.
This is shown by reading down the first column in both
tables. For example, the first number in Table B-¢ column
number 1 and row number 1, is 1.0. This represents the
correlation between GNP and GNP which is obviously perfect
or 1.0. The number -0.15 reflects the correlation between
GNP and Federal, 0.26 reflects the correlation between GNP
and DOD, etc. The relatively low r values suggest no
significant statistical relationship between GNP and lower
levels of the money flow process. Similarly, the impact of
Federal budget turbulence on the lower levels of the

money flow process is seen by reading down column 2. Here
again the results presented in both tables suggest no
significant statistical relationship between changes (both
absolute and percent) in Federal budget and changes in

lower level budgets.

The data in both tables do suggest that turbulence is

transmitted from the DOD level to Procurement



appropriation level. Note the very high correlation
between changes in DOD budget and the Procurement budget.
For absolute change the correlation coefficient is 0.92
and for percentage change the correlation coefficient is

0.94.

Similarly note how the budget turbulence is
transmitted to the components of Procurement. Aircraft,
Ships, Weapons/Combat Vehicles, and Other all exhibit
significant turbulence related to turbulence in the
Procurement budget. Missiles is the only budget category
that seems to be independent of changes in the Procurement

budget.
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TABLE B-3

Budget Statistics (FY 64-FY 81)
Procurement Account (TOA)

FY 83$ (Billions)

Standard
Mean Deviation Range Max Min
Procurement ($B)

(TOA) 48.95 10.82 70.3 36.8 -33.5
A/C* ($B) 17.77 5.59 31.39 21.18 =10.21
Missile* ($B) 7.00 1.58 12.03 6.93 = 5.10
Ships* ($B) 5.97 1.06 7.57 3,99 - 3.58
W/CV* ($B) 1.42 .79 3.70 3.20 - .50

Other* ($B) 10.83 3.95 18.29 11.29 - 6.99

*Total Direct Program Obligations




Procurement

Aircraft

Missiles

Shipbuilding &

Conversion

TABLE B-4

Procurement Budget Statistics

Relative Changes (%)

Weapons & Combat

Vehicles

Other

8347A

Standard
Range Max Min Deviation
53.5 36.0 -17.4 15.22
59.5 29.0 -30.5 12.27
46.4 23.4 -23.0 16.74
158 106 -52 45.5
159.1 126.1 -33 43.5
118.2 85.8 -32.4 27.52
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FIGURE B-29
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FIGURE B-32
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APPENDIX C

CAUSES OF TURBULENCE

Budget turbulence is introduced by Congress when it
acts on the President's proposed (estimated) budget.
Budget turbulence is also introduced in the planning pro-
cess in the formulation of the FYDP. This appendix provides
additional detailed analysis and backup to the material

given in Chapter 4.

C.1 CONGRESS AND TURBULENCE

By law, Congress is responsible for the budget and,
therefore, could be said to be reshonsible also for sone
of the turbulence in the budget. However, as described in
Chapter 2.0, the Executive Branch Prepares the President's
budget. Due to the evolution of the budget process, the
topline budget turbulence introduced by Congress is con-
sidered within this report to be the changes between the
President's budget (estimated) and the appropriation bills

(actual) as passed by Congress.

As the major thrust of topline budget turbulence is
related to acquisition and therefore procurement, differences

between the estimated (President's) and actual (Congressional)

c-1



budgets were analyzed for the procurement accounts. The data
used to support this analysis were obtained from the U.S.
Government budgets for FY 64 through FY 83, as prepared by
OMB and submitted to the Congress. Data on procurement
activities were obtained from the following Service accounts

by program:

. U.S. Army: Aircraft, Missiles, Weapons/Combat

Vehicles, Ammunition, and other Procurement.

. U.S. Navy: Aircraft, Weapons/Missiles,
Shipbuilding and Conversion, Other Procurement,
and Marine Corps Procurement and Weapons/Combat

Vehicles.

. U.S. Air Force: Aircraft, Missiles, and Other
Procurement. National Guard Equipment and

Defense Agency accounts were excluded.

In each proagram the budget data are composed of Total
Direct Program Obligations (i.e., Estimates and Actuals).
Estimate data were obtained from the submission year, and

actual data were obtained from the budget submitted 2 years




estimates were obtained from the FY 79 Presidential sub-
nission, and actual data were obtained (for similar
accounts) from the FY 81 submission. The budgetary data
were converted to constant FY 83 dollars using the in-
flation indices. The Total Procurement amounts were

obtained by summing procurement data across all Service

accounts by program.

Data were then aggregated across major equipment
categories to obtain total estimates and aétual figures
for aircraft, missiles, weapons and tracked vehicles,
ships, and other procurement. Navy Weapons Procurement

data were placed in the aggregated missile account.

Percent differences between the estimates and actual
obligations for each program account were calculated based

on the following equation:

% Difference + (EST. - ACT.) x 100

ACT.

The graphical plots supporting the comparative

analysis are categorized as follows:

Account Estimate vs. Actual Percent Differences
Total Figure C-1 Figure C-7
Procurement



Procurement, Figure C-2 Figure C-8

Aircraft

Procurement, Figure C-3 Figure C-9
Missile

Procurement, Figure C-4 Figure C-10
Shipbuilding

and Conversion

Procurement, Figure C-=5 Figure C-11

Combat Vehicles

Procurement Figure C-6 Figure C-12

Other

For convenience, these figures are located at the end of

this appendix beginning on page C-17.

A statistical analysis was performed on the percent
differences between the estimates and actuals for these
procurement accounts. The results of this analysis are
shown in Table C-1. The deviations shown in the table are
large and more than would be expected. Examination of the
estimate and actual total procurement plots shown in
Figure C-1 reveals a 1l- to 2- year time displacement

between the plots which, if accounted for, would greatly

(2



TABLE C-1

Procurement Statistics

Estimate vs. Actual Annual Percent Change

Account

Total

Aircraft

Missile

Shipbuilding &
Conversion

Combat Vehicles

Other

Standard

Deviation

24.1

17.6

14.9

17.4

26.0

20.9

wul

Range

63.5

72.0

62.7

76.9

114.7

87.3

High

28.3

33.4

41.2

14.4

70.2

33.3

Low

-35.2

-38.5

-21.5

-62.4

-44,6

-54.0



reduce the deviation. Large discrepancies are noted
during the buildup years in Vietnam when the actual
budgets led the estimates. The scope of this effort did
not permit a more detailed investigation of these

anomalies.

C.2 PROCEDURAL AND MANAGEMENT CAUSES OF BUDGET TURBULENCE

In addition to the budget turbulence caused by wars,
changing defense policy, and Congressional actions, budget

turbulence can be introduced in the defense budget by the

planning process and program execution. The simplified
budget process shown in Figure 2-2 (Volume I, page 2-6)
illustrates the places in the planning process where tur-
bulence may be introduced. An analysis of the turbulence
caused by the planning process depends on the availability
of FYDP data. These data were not available for the study.
Therefore, the turbulence introduced at the major steps in
the budget process could not be determined. However, pre-
vious analyses of FYDP data provide insights on turbulence

introduced in the budget process.

Turbulence introduced by the planning process is
somewhat different than turbulence caused by wars and by

Executive and Congressional priorities. However, the end



results of this turbulence are the same, that is, turbulence
in (1) planned fielding of equipment, (2) cost and perfor-
mance of acquired equipment, and (3) in some instances,

the ‘deletion of desired equipments. A significant cause

of turbulence is an optimistic planning process. Programs
that are planned at higher fiscal levels than achievable

must be reduced in the budget year to make the program con-
form to budget reality. The Naval Materiel Command (NAVMAT)
performed a study* that describes the drawbacks of optimistic
planning. The following brief overview of the NAVMAT study

illustrates this cause of program turbulence.

Figure C-13 shows the NAVMAT analytical framework.
Past FYDPs were plotted to show the dollars programmed in
each FYDP for the next 5 years. Historical budget data
were used to adjust the FYDP budget baseline each year to
bring the FYDP budget year into agreement with the
budget. These data show that the FYDP out-years are
planned at budget levels that, historically, have not been
supported by the actual budget. Out-year <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>